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New Ua line anneals, cleans and 
coats in one continuous operation— 


The new Lee Wilson Continuous Lead Annealing and Galvanizing line 
was recently set into operation at Gilbert and Bennett Manufacturing 
Company’s Blue Island, Illinois plant for volume production of gal- 
vanized wire. The entire line from pay-off reels through lead annealing, 
acid rinse, zinc coating to take-up reels was engineered to a minimum of 
floor space while producing 2400 pounds of coated wire per hour. It will 
carry a maximum of 12 strands simultaneously. 

Lee Wilson Annealing and Galvanizing lines are engineered around the principle of radiant 
tube heating. This method, pioneered by Lee Wilson engineers, permits far more accurate 
heat control, cuts drossage in half and doubles pot life. Because all combustion is completed 
in the alloy elbow, flame impingement on pit walls is eliminated, and there are no overheated 
areas to cause boiling of dross. 
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HIGH CONVECTION ANNEALING FURNACES 


MAKE THE BEST METALS BETTER 




























*ORIGINATORS AND LEADING PRODUCERS OF HIGH CONVECTION ANNEALING FUR! 
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At this Season of the Year, when hearts are 
lighter and the warmth of brotherly love is 


universal, we of Standard Industrial wish 


our many, many friends, customers and cus- 





tomers-to-be, the Merriest of Christmases 


and a most Prosperous New Year. 















It is with a great deal of satisfaction that the Year 
of 1959 can be reviewed—it has brought us all new 
friends and successes, yet in spite of some trials, tribula- 
tions and, yes, even failures—we can still smile and 


rejoice. 


Our best regards to the most wonderful group of men 
in the world—you wire men! Thank you for your many 


kindnesses and your unfailing courtesy to us. 
and y g y 
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BLANE 
2100 


COMPOUND 





WHY WAS IT CHOSEN BY 
MAJOR AIRCRAFT MANUFACTURERS 
FOR JET PLANE WIRING? 


Because Tests show Blane #2100 provides the 
most insulation resistance over the full operat- 
ing temperature range of any insulating 
material. 

BLANE #2100 is specifically designed for use 
as a primary insulation in applications such as 
MIL-W-5086, MIL-W-16878A, and NAS-702 re- 
quiring temperature ranges from 105°C to 
—55°C. This quality material combines excel- 
lent high temperature properties with superior 
low temperature characteristics recommended 
for thin wall insulations. 

These important features, plus outstanding 
electrical properties, make this smooth proc- 
essing compound applicable for many govern- 
ment specifications including jet aircraft, 
missiles, rockets and machine wiring. 

We suggest you examine Blane #2100 Com- 
pound yourself. Write for technical data, 
samples and information on applications. 


THE BLANE CORPORATION CANTON, MASS. 
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NON-RETURNABLE 


WOOD REELS IN ALL SIZES 
FOR ALL TYPES OF ELECTRIC 
WIRE AND CABLE... 









YOU SAVE WITH 
NON-RETURNABLES 











. 


LOOK AT THE ADVANTAGES 


® Reduce Reel Investment 
Less Storage Space 
Lower Freight Cost 
No Bookkeeping 

Repair Costs 

No Return Freight 

No Deposit 

No More Headaches 


NON-RETURNABLE REELS GIVE 
YOU A DEFINITE 
PACKAGING COST 
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SHIPPING SERVICE IN MANUFACTURING COMPANY 


HATZARDVILLE, CONNECTICUT Let us quote on your reel needs. Send 


OUR OWN TRUCKS io Sle Us your specifications. Better yet, visit 


Thompsonville, Connecticut 
Riverview 9-8308 our plant and see how and why 


Bridge reels are made so well at 
so low a cost. 


Bridge reels within a few days east fele)eme i341 a a 





within a radius of 200 miles from the 
plant. Fast freight will bring you 


of the. Mississippi. 
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FEATURES 


TURNTABLES COMPLETELY ENCLOSED. 


BALL JOINT MOUNTED GUIDE SHEAVES FOR 
ALL ANGULAR SETTINGS. 


 ELECTRO-MECHANICAL TENSION CONTROL FOR 


EACH HEAD. 


PRECISION GROUND PRESSURE ROLLS. 


PRIME RUBBER LAGGED CAPSTAN. 


‘ASSEMBLED AND ALL ADJUSTMENTS MADE 


WITH ALLEN SCREWS. 


ALUMINUM CAPSTANS, WITH HARD-ANODIZED, 
POLISHED RUNNING SURFACES. 


INDIVIDUAL MAINTENANCE ON EACH SECTION. 


11 HARRISON COURT 


[Xo Zelalazto Wyrepak Co., Inc. 


PHONE: EDison 4-4274 
or The Vaughn Machinery Co., CUYAHOGA FALLS, OHIO 


The drum packaging Take-Up System illustrated, 
Model S$5-TC-S, was designed especially for 
Magnet Wire. 


Other models are made for all types of ferrous 
and non-ferrous wires. 


Advanced engineering and precision construction 
have evolved in this machine new concepts of 
speed and efficiency in the packaging of wire. 
Capacity: Min. size — #32 ga.; mux. size — 
#20 ga. wire. 


YOU ARE INVITED TO SECURE 
COMPLETE DETAILS REGARDING 
THIS ADVANCED PROCESS FROM — 


BRIDGEPORT, CONN. 
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A monthly publication devoted to the production of Wire, Rod and Strip, Wire 
and Rod Products and Insulated Wire and Cable. 
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CUT! 


What kind of cut do you 
get with your present 
cutting tool? 


A clean cut? 
An easy cut? 


Do these qualities last 
after the tool has been 
in use a few months? 





CAREW Cutters may not be the 
solution to every cutting prob- 
lem, but they are to many. 


CAREW Cutters and replace- 
ment jaws are stocked by most 
mill supply dealers. Try some, 
and feel free to write us on 
your Cutting Problems. 


M. W. ROBINSON CO., INC. 


ROCKFALL, CONN., U.S.A. 


96 YEARS OF CUTTING WIRE AND COSTS 
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Information Bulletin 





CHEMICAL CONVERSION COATINGS and 
their functions in facilitating the cold 
mechanical deformation of metals 


By ARTHUR DAHL, Product Development Dept., AMCHEM PRODUCTS, INC. 


When used to facilitate the cold me- 
chanical deformation of metals (in 
drawing, extrusion, stamping, cold 
heading, necking, and upsetting 
operations) chemical conversion coat- 
ings in conjunction with suitable 
lubricants perform three important 
functions. One, they prevent metal- 
to-metal contact between work and 
tool. Two, they prevent galling and 
seizing. Three, they protect stock in- 
definitely, permitting the storage of 
in-process work at any stage of pro- 
duction, without danger of cor- 
rosion damage. 


CROSS SECTION OF TYPICAL REPRE LS 
TUBE DRAWING OPERATION 


GRANOLUSE —saameneens 
GRANODRAW CC 
TUBE WALL — 


Characteristic of the tightly bound, 
highly absorptive, crystalline coat- 
ing formed by the processes is the 
ability of the coating to retain lubric- 
ity throughout forming operations 
when treated with a suitable lubri- 
cant. This offers the following pro- 
duction advantages: 


© Higher degree of reduction 

© Greater speed of draw 

© Longer tool life 

© Fewer process anneals and pickling 
® Finer surface finish 

® Cleaner mills 

© Easier inspection of finished product 


Also of interest to production men 
is the exact duplication of coatings 
from batch to batch. And the proc- 
esses are much simpler than other 
methods of coating metals—baths 
can be set up and running in less 
time than it takes to determine suit- 
able coatings by other methods. 
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TYPES OF COATINGS AND THE 
METALS FOR WHICH THEY 
ARE DESIGNED 


Zinc phosphate coatings for carbon 
stee!. These coatings can be applied 
by either dip or spray systems. 


Dip. Amchem Granodraw No. 1 is 
typical of the dip process. The se- 
quence includes 
precleaning, 
water rinse, 
pickling, water 
rinse, water 
rinse, Grano- 
draw No. 1 so- 
: lution, water 

5 rinse, and a hot 
ce Bicigae neutralizing 
rinse. Surfaces 
to betreated must be free of oil, grease, 
rust and scale. The above sequence 
insures that they will be. And when 
metal is free of rust and scale, the 
pickling bath and two succeeding 
water rinses can be omitted. In either 
case, a lubricant like Amchem 
Granolube or conventional lubricant 
must be applied prior to working 
the metal. 






Spray. Amchem Granodraw No. 4 is 
an example of “as. 

the spray proc- TIN 
ess. It usually “Gos: 
requires 5-stage ‘> 
equipment and 
includes the fol- 
lowing steps: 
precleaning, 
water rinse, 
Granodraw No. 
4 solution, 
water rinse, lubricant. After chemical 







Wire Drawing 


treatment, the work must be dried 
before forming. 


Oxalate Coatings for the stainless 
steels and many of the high-nickel 
alloys. These coatings are applied 
only by immersion process, and 
usually in a 5-stage system which in- 
cludes an acid pickling or depassi- 
vating bath, a water rinse, the 
Amchem Granodraw SS coating bath, 
a hot borax neutralizing rinse for wire 
stock, or a lubricating bath for tube 
stock. Since thorough activation of 
the metal surface is necessary to 
promote an adherent coating, the 
pickling and activating bath is an 
important stage in processing. 


Fluoride-type coatings for zirconi- 
um and its alloys. Granodraw ZR is 
such a coating. 
It is applied in 
an immersion /}l- 
process which 7%!* 
includes pre- — 
cleaning, water 
rinse, pickling, 
water rinse, 
Granodraw ZR 
solution, water 
rinse, drying or 
lubricating. It has been used prima- 
rily in the treatment of stock prior 
to wire drawing and tube drawing. 
Surfaces are cleaned of oil and grease 
by solvent degreasing or alkali clean- 
ing. Pickling is required to provide a 
surface that is chemically and metal- 
lurgically receptive to the coating. 





Cold Heading 


Amorphous phosphate coatings for 
aluminum. This type of coating 
is now in the 
development 
stage. Labora- 
tory and field 
tests are being 
conducted, re- 
sults are being 
evaluated, and 
modifications in 
chemical make- —~ 
up and process 
sequence are being made to meet 
requirements. Several field tests, 
however, have indicated that it will 
do the same job for aluminum proc- 
essors as the other types of coatings 
have done for those working carbon 
steel, stainless steel, high-nickel alloy, 
and zirconium. 
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Impact Extrusion 








For more information write us at Ambler. 


<EMNCHED> AMCHEM PRODUCTS, INC. (Formerly American Chemical Paint Co.) 


AMBLER 31, PA. @ Detroit, Mich., St. Joseph, Mo., Niles, Calif., Windsor, Ont. 
Amchem, Granodraw and Granolube are registered trademarks of Amchem Products, Inc. 
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PRECISION WITH RUGGEDNESS 
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Medium Size 
Up o 24” block 


















































MORGARDSHAMMAR 


MORGARDSHAMMARS MEK VERKSTADS AB « MORGARDSHAMMAR « SWEDEN 


CABLE: 
Telephone: 


Morgardshammar, Ludvika 
0240-71100 


U.S. OFFICE MH. MACHINES 











BULL BLOCK Bulletin 
Write for your copy 


i ' 19002 LOMOND BLVD. 
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CLEVELAND 22, OHIO 1 
TELEPHONE: WYoming 1-5830 Vi 
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CF:! WIRE HELPS 





“CFal-Wickwire Wire Spiders give us 25% increase in productivity...20% less downtime... 
80% less scrap loss,“ says Mr. Robert Mangold, Production Superintendent. 


25% Increased Production —“Previously it required fifteen 
or twenty minutes to reset each of the eight to ten small coils 
used to feed our forming machine,” explained Mr. Mangold. 
“For every eight hour shift, we lost two hours of production. 
Now with CFal Spiders—which hold up to a 3000 Ib. con- 
tinuous length of wire—we change coils only once each shift. 
We save two hours per shift.” 


80% Less Scrap Loss—“‘Waste is an important consideration 
because we lost several feet every time we changed coils. 
Now we use only one and one-third CFaI Spiders each 
shift—instead of the eight or ten coils used previously —and 
have cut our waste 80%.” 


Increased Safety —“With small coils there was always the 
danger of the finishing end springing loose while rotating 


and striking equipment and personnel. With heavy-weight 
CF«lI Spiders which revolve on a turntable while our ma- 
chine withdraws the wire, the finishing end is securely an- 
chored, reducing the possibility of tangling and eliminating 
this danger.” 


Improved Quality of End Products —“Since we do not have 
to reset the machine ten times a shift, the quality of our 
product is more uniform and we have fewer rejects,” de- 
clared the superintendent of production. For a continuous 
operation, the end of one Spider can be butt welded to the 
start of another. 


Reduced Handling Costs—‘These sturdy Spiders have re- 
duced our handling and storage problems, because each 




















Spide 
is saf 


| INCREASE PRODUCTION 25%, 
CUT MANUFACTURING COSTS 


At Bridgeport Brass Co., Flemington, N. J. 











Spider contains as much wire as eight small coils. Unloading Every CFal Wire package offers one or more of the follow- 
is safe and quick—one man with a fork lift can do the job ing benefits: 
easily, freeing several men for other important operations,” 


Mr. Mangold pointed out ® Reduced downtime through extra long continuous lengths 
; g ‘ 


of wire 
Simplified Inventory Control — No need to sort through piles © Simplified inventory control 
of wire coils...simply count the number of upright Spiders. ® Fast, economical unloading and in-plant handling 


; y ® Continued cleanliness of the wire 
Save Storage Space—Spiders are stored compactly, requiring 





much less space than cumbersome coils. For maximum econ- A CFal representative will be glad to discuss your operation 
omy of space, Spiders can be doubled-decked which is with you and recommend the wire package that will help 
equivalent to stacking 20 mill coils of 300 Ibs. save you time and money. “” 


CFal-WICKWIRE WIRE 


THE COLORADO FUEL AND IRON CORPORATION 





In the West: THE COLORADO FUEL AND IRON CORPORATION —Albuquerque « Amarillo « Billings + Boise + Butte + Denver + El Paso + Farmington (N. M.) 
Ft. Worth *« Houston * Kansas City « Lincoln « Los Angeles * Oakland * Oklahoma City « Phoenix ¢ Portland *« Pueblo « Salt Lake City « San Francisco 
San Leandro « Seattle * Spokane * Wichita 
In the East: WICKWIRE SPENCER STEEL DIVISION—Atlanta * Boston * Buffalo « Chicago * Detroit * New Orleans * New York ¢ Philadelphia 
CF&Il OFFICE IN CANADA: Montreal 
CANADIAN REPRESENTATIVES AT: Calgary * Edmonton * Vancouver * Winnipeg 
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PLANETARY STRANDER 





We manufacture: 
Stranding and Rope- | 
closing Machines | 

of tubular and 
planetary design, 

of any size and 

for any number of 
bobbins, as well as 
the pertinent auxiliary 
machinery and 





equipment. 







HIGH-SPEED STRANDER 


45-bobbin 
High-speed Strander, 

bobbin capacity 
220 Ib. 


MASCHINENFABRIK K. A. NIEHAUS * DUSSELDORF-RATH 


Sole Representative: Paul Reicher Machinery & Equipment, 600 Eglinton Ave., East, Toronto 12, Ont., Canada 
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WER TO 
AN COLOR EXTRUSIONS 


striping Identification 
“7 Color Coding 

Wire Coating 

Wire Insulation 

































Wire manufacturers with a coding problem will find 


the solution in this new vertical extruder. 


This unit is complete and ready for production. It is designed 


MODEL 
to give you maximum versatility in operation. By means of 1250B 
a height adjustment and rotation of the top part, and by VERTICAL 
a spin of the barrel, any setup job becomes routine. EXTRUDER 
The Model 1250 B can be combined, in tandem, 
with any standard extruder in operations WE WILL 
such as adding contrasting stripes to MAKE THE EX- 


insulation wire. TRUDER AND DIES 10 


MEET YOUR SPECIFIC 
REQUIREMENTS. 

LET US KNOW 

YOUR EXTRUSION 
PROBLEM. WE 

WILL SOLVE IT AT 
NO ADDITIONAL COST. 


VM Mit) "Gop, 
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AUTOMATIC 





R—~ Dependable 
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Driven by the passage of wire, Entwistle Automatic Labelling Machines 
perform in conjunction with your reeling, coiling, insulating or cutting and 
stripping operation requiring little, or no attention after initial set-up. 


The Labelling Machine automatically feeds, cuts, applies and securely wraps 
bracelet or flag type pressure-sensitive labels without injury to insulation. 


More than a decade of satisfactory performance proves Entwistle Labelling 
Machines to be the most practical means of labelling. 


For further details — ask for Cat. Spec. 19A. 


ENT WISTLE, 


Manufacturing Corporation 
1475 ELMWOOD AVE., PROVIDENCE 7, RHODE ISLAND 


oo ‘at 
Over 40 years of dependable service peti Aevesones 


Europe, South America, Mexico : THE KEMSON ENGINEERING CO., LTD. 
FOREL EQUIPMENT CORPORATION Formerly James L. Entwistle Co. Wellington Mill, Bolton Road 
165 Broadway, New York 6, N. Y. Blackburn, Lancs., England 
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DYNAMITRON ACCELERATOR 
FEATURES 10 TIMES 
PRODUCT THROUGH-PUT... 
SAME CAPITAL INVESTMENT 


TYPICAL LOW COST IRRADIATION APPLICATIONS 


FOOD — for preservation and spoilage reduction 


DRUGS — “‘cold sterilization” of antibiotics, surgical 
supplies and human tissue for transplant 


RUBBER — vulcanization at a fraction of the time and cost 


PLASTICS — cross-linking for increased temperature 
resistance, strength, insulating properties and 
chemical inertness 


CHEMICALS — initiating and increasing catalytic reactions 
PETROLEUM — “cracking” of crudes—higher yields 


ELECTRONICS — semi-conductive material research and 
improvement of wire coatings 


RESEARCH — basic research, higher yields, faster data 
accumulation 
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TION 


This entirely new concept in high voltage particle accelerators: 

has broken the radiation ‘‘cost barrier.‘’ RDI’s technological 

advance features compactness, reliability, minimum maintenance 
and operating expenses, and low capital cost 

per kilowatt of radiation energy. 


RDI has constructed one of the largest radiation facilities in 
the country for the purpose of demonstrating practical 
industrial and military applications. 

Dynamitron models are available from 0.5 Mev. to 3.0 Mev. 

in power ranges from 71/2 Kw. to 30 Kw. For specific information 
on individual models and processing costs for your industry, 
write today to Application Engineering, Dept. K. 


RADIATION DYNAMICS, INC. 
Sane 
Westbury Industrial Park 


*$4,000 PER KILOWATT OUTPUT Westbury, Long Island Gn 
**PATENTED 
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CUT MATERIAL COSTS 
2% OR MORE with 


MICROLIMIT GAUGES: 


1 Let .on your extrusion lines 









Control diameter of insulated wire and cable filaments, rod, 
tubing, shapes—even while still in highly plastic state! 
At any speed—even in hot or smoky atmospheres near the 


i A 





die! 
Any diameter from .001 to 12.0 inches. Continuous .. . vir- 
tually instantaneous . . . non-contact! 


AND SAVE 2%—OR MORE— ON MATERIAL...BY 


@ reducing deviations from your product’s nominal diameter. 
— @ cutting tolerances safely . . . consistently. 
@ cutting start-up wastage in half. 


REDUCE LABOR COSTS; SPEED PRODUCTION TOO! 


—— 3 
ii = 
WIRE GAUGE CABLE GAUGE 
METHOD OF MODELS 5110/309 MODELS 5120/310 








Photoelectric pickup of obstructed light Photoelectric scanning by two light beams 
MEASUREMENT from a constant source—balanced against moving in tandem. Not affected by clouded 
an unobstructed reference beam. atmospheres or deposits on lenses. 


eeeeeeee5eeee»#ee»eeesee#ee#ee#?tseeee8e#8@ 0 8@ @© @ @ 
Deviation signals are fed to control console. Its outpu. drives a conversion unit 
METHOD OF to alter capstan speed or any other production variable. Timing circuits regulate 
CONTROL degree of correction . . . permit corrected diameter to register before further 
control is exercised. Systems are completely integrated to the extrusion line. 


TYPICAL Thermoplastic and rubber insulated wire Thermoplastic insulated cable ... C. V. 
. . . extruded tubing, rods, shapes, fila- process and pancured rubber cable ... 
APPLICATIONS ments ... special wires. extruded tubes, shapes. 





Microlimit Gauges are now sold and serviced by the Daystrom-Weston 
world-wide organization. For detailed bulletins . . . or other informa- 
tion . . . contact your local Daystrom-Weston representative, or write 
to Daystrom-Weston Sales Division, Newark 12, N. J. In Canada: 
Daystrom Ltd., 840 Caledonia Rd., Toronto 19, Ont. Export: 
Daystrom Int’l., 100 Empire St., Newark 12, N. J. 





Fr) DAYSTROM 
oe WESTON 


Snduthial Gauges 


WORLD LEADERS IN MEASUREMENT AND CONTROL 
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LACAR 


PVC Resins & Compounds 


PVC RESIN— BLACAR #250—UL approved for complete interchangeability in recognized 
compounds. High molecular weight—low gel count—excellent dry blending and extrusion 
characteristics. Intermediate and low molecular weight resins also available. 


PVC COMPOUNDS — In natural, white or black-dry blend or diced. 

BLACAR #2800—UL approved for type T and TW wire—oil at 60°C—80°C appliance wire. 
BLACAR #2700 — UL approved, primary insulation, for type T, TW, TF, TFF wire —oil at 
60°C—wide range of low-tension applications. 

BLACAR #2600 — UL approved for type TF and TFF wire and cable insulation. 


Specialists in wire covering—Cary has a compound for every UL requirement. Our 
summary of recommended compounds is available on request. 












Technical assistance, complete data, or working samples—available as requested. 


CARY CHEMICALS INC. 
Mail address: P.O. BOX 1128, NEW BRUNSWICK, N. J. 


Plants at: East Brunswick and Flemington, N. J. 


VINYL RESINS — VINYL COPOLYMERS — VINYL COMPOUNDS — SPECIALTY WAXES — 
HIGH MELTING POINT SYNTHETIC WAXES 





Canadian Representative: Lewis Specialties, Lid., 18 Westminster North, Montreal 28, Que. 
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| Contingesi Production—E 


Gives you these advantages 

Continuous increased production achieved by: * No down 
time for stripping * Permits packaging into stationary 
container or uninterrupted palletizing on stems * No 
tangling nor snarling from handling + Design simplicity. 
No back-gearing nor similar mechanisms * Greatly re- 
duced floor space requirements + Dies in supplying draw- 
ing machine can be changed without stopping dead block 
* Accumulation type machines can be “run down” without 
stopping dead block + Continuous inspection and sampling 
* Breaks welded in production—low scrap loss + In- 


ficiency Approaching 100% 


creased production with lessened operator fatigue * Main- 
tenance eliminated except for occasional lubrication of 
four main bearings and two motor bearings * Dead block 
can be located anywhere with wire literally piped from 
wire drawing machine + Extra large packages for in- 
process wire * Greatly reduced handling and in-plant 
transportation costs * Low capital investment. 


OTHER MODELS AVAILABLE 

16” Wire Drawing Dead Block, Model DB-16A * 26” Wire Drawing 
Dead Block, Model DB-26A * Combination 16” and 22” Galvanizing 
or Tinning Dead Block Take-ups, Model GB-2216A * 26” Heavy 
Wire Galvanizing or Tinning Dead Block Take-up, Model GB-26B. 


Write Today For Specifications And Name Of Nearest Distributor 


WHITACRE ENGINEERING & MANUFACTURING COMPANY 
5649 ALHAMBRA AVENUE @ LOS ANGELES 32, CALIFORNIA @ CAPITOL 5-2476 
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ent bulk 


packaged to make your products easier 


” 


If you use high-carbon wire in sizes from .060” diam. to .030 
diam., it will pay you to investigate Roebling’s Reel-less Core 
Packaging System. This method offers you substantial sav- 
ings in several ways—to say nothing of the quality wire that 
Roebling always delivers in any kind of package. 


Here’s how simple it is: 

Cores are palletized two cores per pallet and can be stacked 
two or three pallets high (think of the saving in storage 
space). 

Empty reels are not accumulated because there are no reels 
to store, send back, bookkeep, get credit on, or pay shipping 
charges on (either way). Just unwrap the wire, set it up the 
way you see here, and there you are. Where a limited num- 


ber of reel-less core packages are used, or where wire is 
flipped from reels mounted in a horizontal position, the tilt 
table is not necessary. 

This method is typical, indeed, of Roebling’s efforts to 
make quality easier to handle and to banish the problems 
that cost you time, money and sharp pains across the brow. 

Full details of wire without reels will be immediately 
forthcoming when you write Wire and Cold Rolled Steel 
Products Division, John A. Roebling’s Sons Corporation, 
Trenton 2, New Jersey. 


ROE BLING 


Branch Offices in Principal Cities 
Subsidiary of The Colorado Fuel and Iron Corporation 
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POOLED 
ENGINEERING 
PRODUCES 
NEW 

WIRE 
STRIPPING 
AND 

COILING 
MACHINE 





The Problem Development of a high speed close tolerance method for producing nylon coated wire circuit 
breaker coils with pre-stripped ends for soldering. The Attack A cooperative program by the Rush Wire Stripper 
Division of The Eraser Company and Torrington Wire Forming engineers. The Solution Combining an intermittent 
stripper, the new Rush Model 2086 Wire Stripping Machine, and the Torrington W-3000 Torsion Winder. The Tech- 
nique An electric stripping machine is placed between the payoff reel and the Torsion winder. As the winding 
head begins the recoil stroke, a signal from a cam-operated limit switch on the Torsion winder actuates the 
stripping mechanism. The machine is timed to strip only that portion of the wire which will appear on the ends 
of the finished coil. (If a 3/16” strip is needed on each end, the machine strips 3/8” at a time.) 

The stripper consists essentially of a stripping head, a clamping device and a traveling table assembly. In the 
stripping head are mounted four knives which revolve about the wire at high speed and turn down the insulation 
to the depth desired. The clamping device holds the wire stationary while the table assembly carries the knives 
back along the wire line. The knives open automatically when the required length of wire has been stripped. 
The machine follows this sequence of operations: 1. Winding head begins recoil stroke. Wire is stationary. 2. 
Limit switch sends signal back to stripper. 3. Wire is clamped just forward of the stripping head. 4. Rotating 
knives bite into insulation. 5. Table assembly moves away from clamp. After required distance knives open. 
6. Table assembly returns to original position, ready for next cycle. 

Depending upon the length to be stripped, the machine canprocess upward of 60 circuit breaker coils a minute. 


THE TORRINGTON MANUFACTURING COMPANY 
TORRINGTON, CONNECTICUT * VAN NUYS, CALIFORNIA * OAKVILLE. ONTARIO 
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e Round Edge Flat Wire e Oval Wire e Special Shaped Wire 
e Square Edge Flat Wire e Half Oval Wire e Spring Washers 
e Keystone Shaped Wire Half Round Wire — e Retaining Rings 


Complete Metallurgical Service 


The NATIONAL 
LOCK WASHER COMPANY 


NEWARK 5, NEW JERSEY MILWAUKEE 2, WISCONSIN 























“My job is to get max- 
imum production at the 
lowest possible cost’ 


Exclusive 
COOK 
Preforming 
Attachment 
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ve checked plenty of bunching machines . . . but 


only GOO vg8< bunchers 


can make perfectly concentric wire!’ 










Now you can speed up production... cut 
the cost of insulating material and labor 





All capacities from 
45 Ibs. to 1000 Ibs. 








All reel sizes from The single twist design and large take-up reel are only two of 
8” x 6” up to 30” x 11” the many outstanding features of COOK bunchers. The single 
based on solid copper twist principle insures perfectly round bunched wires* at high 








speed while the large take-up reel provides more practical wire 
packaging sizes for extra long extruder runs. Both these innova- 
tions reduce material waste and down time at the extruder. 


wire 










For production of either concentric wire (with layers of wires in opposite 
directions of lay) or semi-concentric wire (with layers of wires in the 
same direction but with different lay to prevent strand locking) you 
simply can’t beat a COOK buncher! 







*Bunched wires so perfect that they can pass through an extruding die of only 1 mil clearance 












Write for free 
BUNCHER 


catalog sheet 
50 EAST 25 ST., PATERSON, N. J. * ARmory 4-6380 


Cc © ©O Canadian agent: EE. V. Larson Co., Ltd., Toronto 


Qe. European agents: Capamajian Le Monnier Cie Ltd, Fee 
 Manujacta ung Knoerzer & Co., Stuttgart, Germany — 


MEET MILITARY SPECIFICATION: MIL-W-5086 



























ASK FOR LITERATURE ON COOK’S HIGH SPEED CABLERS sc 
WIRE — 


EXCLUSIVE REPRESENTATIVE 
FOR U.S.A. AND CANADA 


ERICAN LAUBSCHER 


BLDG. 250 WEST 57th STREET 
NEW YORK 19, N.Y. 


NIEHOFF MACHINE WORKS 


SCHWABACH NEAR NURNBERG WESTERN GERMANY 

















MONSANTO POLYETHYLENE formulations are based 

on long experience in supplying the specialized needs of the Wire and Cable 
Industry. That’s why you can always count on a correct answer to 

your specific insulation problem, when you call Monsanto Chemical Company, 
Plastics Division, Springfield 2, Massachusetts. 








*OPALON: REG J PAT F @ 
MPE 10 medium molecular weight natural, with non-discoloring anti- Are you receiving your monthly ‘WIRE RECORDER’? Use 
oxidant; primary insulation for telephone cable, power cable, control coupon to get this useful news bulletin published by Monsanto. 


cable, and general insulation use. 


11302 medium molecular weight black, with non-discoloring antioxi- eho PES eas RR eR 
dent; for line and drop wire insulation, weather-resistant primary and Monsanto Chemical Company 
support wire insulation, general purpose jacketing. Pl F te : 

astics Division, 


12203 high molecular weight natural, with non-discoloring antioxi- Springfield 2, Mass 


dant; primary insulation for telephone, power, and control cable; 
insulation requiring superior toughness, maximum stress crack 
resistance. 


Please place my name on your mailing list to receive free 
monthly copy of “WIRE RECORDER” 


12253 medium molecular weight natural, with non-discoloring anti- 
oxidant; for primary insulation for coaxial cable, power cable, 














. : NAME TITLE 
telephone cable, and general insulation use. 
14202 high molecular weight black, with non-discoloring antioxidant; COMPANY DECI 
telephone and power cable jacketing; all jacketing and insulating 
applications requiring maximum stress crack and weather resistance. ADDRESS 
Monsanto has also developed a complete line of Opalon* Vinyl 
CITY STATE 





compounds for wire and cable insulation. 
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NOMINAL WEIGHTS OF 


FINISHED WEATHER-RESISTANT WIRE AND 


CABLE 
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TELLING THE POLYETHYLENE WIRE STORY CAN BUILD FUTURE PROFITS FOR YOU 


Polyethylene-covered line wire has many advantages for 
users: Exceptional weather and stress-crack resistance. 
Easy handling and installation. Long life in service. 
Fewer outages and minimum maintenance. 

We've been telling your customers the polyethylene 
story in utility magazines through advertisements like 
those above. And more and more users are specifying 
polyethylene covering for line wire and many other 
applications. Why not join us in this effort? 


Polyethylene can make your operations simpler, with a more 
profitable future too. 


e The resin comes ready-to-use — nothing to add, no 
blending, no milling, no post-extrusion vulcanizing. 
With production based completely on polyethylene, one 
line replaces several, providing savings in equipment, 
floor space, maintenance and labor. And there’s only one 
material to purchase and inventory. 

e Unlike costs of other insulating materials, which are 
trending upward, polyethylene price history promises 
long-term stability. This means polyethylene can be 
expected to be your most profitable line wire coating in 
the years ahead. 


You can build a solid base for future sales and increased 
profits by promoting polyethylene line wire now among your 
customers and prospects. 


1584 


As you make recommendations, you will find our new 
data sheet, ‘““PETROTHENE® Resins for Wire and Cable 
Industry”, helpful in selecting resins with the proper 
balance of properties for different applications. Also 
available is U.S.I.’s comprehensive 100-page “PETRO- 
THENE Polyethylene... A Processing Guide.” Write for 
your copies. 


U.S. Industrial Chemicals Co. 
Division of National Distillers and Chemical Corp. 
99 Park Ave., New York 16, N. Y. 


Please send me: 

0 “PETROTHENE Resins for the Wire and Cable Industry” 
(0 “PETROTHENE Polyethylene...A Processing Guide” 
Name 
Title 
Company 
Address 














City & State 








[NPUSTRIAL CHEMICALS CO. 


Division of National Distillers and Chemical Corp. 
99 Park Ave., New York 16, N. Y. 
Branches in principal cities 
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_-” MOTOMATIC 
WIRE STRAIGHTENING 
AND CUTTING MACHINE 


STATIONARY BLOCKS 


for drawing and/or coiling to 
provide heavy weight compact 
coils. Available in either hori- 
zontal or inverted vertical 
designs. 

164 Gauge Galvanised Low 
Carbon Wire * Coll Weight—1611# 
Coil I.D.—144” ¢ Coli O.D,—-29” 
Coil Height—29” 


features electric variable 
speed drive, with full range 
speed control at oat tor’s 
finger tips . . ustable 
center pee PO Poca arbor 
that accommodates wide 

range of wire sizes .. . Cater- 
pillar chain feed which elim- 
inates twist and processes 
entire coil, end toend...and 
flying shear cut-off synchro- 
nized with wire feed. 


which can be substituted for conventional fi 
a ch ee to ‘Provide continuous dr 


high ¢; 








why 


HERBORN Wire Drawing Machines 


have found acceptance throughout the entire world 


(1) modern assembly plants 
and equipment guaran- 
tee prime quality and 
workmanship. 


(2) operating experience for 
our machines is _pro- 
vided by our own wire 
mills, 


(3) our comprehensive fabri- 
cation program can fill 
all requirements of the 
wire drawing industry. 








Our Plant 






































HERBORN straight-through wire drawing machine 
model G la with 3 to 8 drafts, 


alternating current drive, with air- and water 
cooling system, for the drawing of medium and 
high carbon spring wire with starting size from 
3/8” diameter, as well as non-ferrous wires of 
suitable diameters. 


Please send us your inquiries, we shall be glad to submit suggestions and proposals 





MASCHINENFABRIK HERBORN HERBORN MACHINERY CORPORATION 
BERKENHOFF & DREBES A. G., HERBORN/GERMANY 61 Hudson Street 


es x Hackensack, N. J. 
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SHUSTER 1AVS Automatic 


Wire Straightening and Cutting Machine 
variable speed - electrically controlled 


CAPACITIES 1AVS—5 
.062” to .250” basic wire 


.062” to .148” spring wire 
50 to 200 F.P.M. 


CAPACITIES 1AVS—3 


.062 to .187” basic wire 
.062 to .125” spring wire 
50 to 200 F.P.M. 


Production: 
Lengths up to 13” 
144 pieces per 
minute 


Loavend (p Relies 
TIMKEN BEARING 





SHUSTER 


Wire Straightening 
and Cut-off Machines 
and Components 

are built in 49 models 
from .020” to 11/16” 
Mettler Machine Tool 
also manufactures the 


Thread Rolling Machines 





SHUSTER 5/16” capacity. 


The Production Booster with infinite variable speed 
control and The New Electro Mechanical Positive 
Release Target 














VELEETEE 
WET ES 





Illustrated is the new JIAVS SHUSTER AUTOMATIC WIRE 
STRAIGHTENING and CUT-OFF MACHINE. Many new features are 
included as Standard Equipment on these High Speed 1/4” and 
3/16” capacity machines. 


Features include: High Speed Straightening Arbor with elongated 
split dies for proper bearing surface and optimum straightening 
speed, new Shuster Electro-mechanical positive release target, with 
electrically controlled tripping mechanism to instantaneously oper- 
ate roll type clutch. Feed roll housing and fly wheel are Timken 
bearing equipped. All mechanisms are mounted on Shuster Welded 
Steel Base. Also included are new improved Guide Bar, Guide Bar 
Cover and a new Angled Control Panel together with properly en- 
gineered working height. 


There are more SHUSTERS in use throughout the world than all other 
machines of its type. 


Send us your wire straightening requirements from .020” to 11/16" for quotation. 
Let us prove to you that a SHUSTER pays for itself faster than any other comparable machine. 


METTLER macuin_E TOOL, INC. 
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155 West Adeline Street, New Haven, Conn. 


WIRE 








DECE 





RE 


ca Re 





Metallurgical Memo from 





aaaasdaddada, 


A 


oS ee ee 


DECEMBER, 1959 


General Electric 





How Carboloy. dies 


play a part 
in your profits 


Metallurgical Products Department 
reports on developments that cut 
wire die costs .. . and on why they 
are more important today than ever 


New applications, techniques, and 
materials developed in the wire industry 
demand cemented carbides in dies that 
can keep pace. And Carboloy wire dies 
are designed to bring you the advantages 
of top quality and economy! 

Carboloy dies—for drawing, extruding, 
heading, and flattening—reduce costs in 
several ways. Designed to last longer and 
turn out pieces of uniform high quality, 
Carboloy wire dies result in continuous 
production, minimum reconditioning, less 
downtime, fewer rejects. Carboloy dies 
are held to close tolerances to give your 
products a better finish with less buffing 
and polishing . . . coupled with absolute 
conformity to specifications. 

These economies—more tonnage per 
die, improved products, minimum down- 
time, fewer rejects—combined with low 
initial cost, make Carboloy wire dies a 
wise choice when you’re looking for 
reduced expenses AND HIGHER 
PROFITS! 

Why not look into what Carboloy dies 
offer—there’s one to fit your exact need. 
For further information—or for technical 
assistance as it relates to your operation— 
write: Metallurgical Products Department 
of General Electric Company, 11171 E. 8 
Mile Street, Detroit 32, Michigan. 


CARBOLOY. 


CEMENTED CARBIDES 


METALLURGICAL PRODUCTS DEPARTMENT 


GENERAL @@ ELECTRIC 


CARBOLOY® CEMENTED CARBIDES 
MAN-MADE DIAMONDS + VACUUM-MELTED ALLOYS 
THERMISTORS * MAGNETIC MATERIALS + THYRITE® 
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Representative for Canada and USA 


PAUL REICHER Machinery and Equipment, Ltd. 
600 Eglinton Ave., East, 
Toronto 12, Ont., Canada 
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A delicate problem... 








For over 40 years we have been specializing 
in all kinds of welding problems. New solutions 
are constantly being found in close co-operation 
with our customers all over the world. Our great 
experience may also assist you in solving a 
particularly delicate problem. Especially for the 
wire industry, machines and complete installa- 


tions have been built — from the smallest wire 
butt welder to the largest wire mesh welding 
plant — unique in their technical conception and 
performance-tested in everyday use. 
Therefore, do not look for the “Egg of Co- 
lumbus” — let our engineers and technicians 
study your problems. 


H. A. SCHLATTER LTD. ZOLLIKON-ZURICH (SWITZERLAND) 


ELECTRIC WELDING MACHINES AND ELECTRONIC CONTROLS 


WIRE 
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specially-processed SBR polymers 














DRY...like the Dust Bowl! 


¢ HIGH DIELECTRIC PROPERTIES 





The Southwest’s Dust Bowl at its driest is no more 
lacking in moisture than is rubber insulation or 
rubber products made from Naugapol® polymers. 
That's because all eight types* of these styrene- 
butadiene polymers are specially-processed for 
low moisture absorption. 


¢ LOW MOISTURE ABSORPTION 
e LOW ASH CONTENT 





These are the qualities that make Naugapol 





Water-absorbing salt, generally used as a 
coagulant following polymerization, is eliminated 
in the manufacture of Naugapols. Extra straining 
and milling further remove all water-solubles from 


polymers so strongly preferred by manufacturers 
of rubber-insulated wire and cable, mechanical 
rubber goods and other rubber products requiring 
high electrical insulating qualities and excellent 


19 the dried polymers, yielding easy-processing mechanical characteristics over a wide tempera- 
id ° 

rubbers noted for their: ture range. 
O- *Naugapols are made in types 1016, 1018, 1019, 1021, 1022, 1023, 1503 and 1504, 


Naugatuck Chemical 


a. ia ° 1229 N. El St t 
Division of United States Rubber Company Naugatuck, Connecticut 





is 


Rubber Chemicals - Synthetic Rubber - Plastics - Agricultural Chemicals - Reclaimed Rubber - Latices - CANADA: Naugatuck Chemicals Division, Dominion Rubber Co., Ltd., Elmira, Ontario - CABLE: Rubexport, N.Y. 
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on WAFIOS High Speed Nail Presses Types ,,N“ 


a new development of 


WAFIOS MASCHINENFABRIK 


Wagner, Ficker & Schmid 
REUTLINGEN /GERMANY 





U. S. Office: WAFIOS MACHINERY CORPORATION, 61 Hudson St-eet, Hackensack, New Jersey 
Telephone: HUbbard 9-7577 
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Joha Royle G Sons, 10 Essex Street, Paterson 3, N. J. 
Please, send me full information 


about Royle High Speed Vinyl Extruders. 


Name- coment as aoe oe 


Company___ 
Street___ 
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Wheelabrator® abrasive blast descaling 
automates wire drawing and processing lines 


Through application of Wheelabrator blast descaling, it is now 
possible to clean, coat, draw, and cold head in one continuous opera- 
tion and secure the following advantages: 


* Strand cleaning and coating ahead of cold drawing 
* Faster, more uniform cleaning 

* Superior finish for coating and die lubrication 

* Elimination of multiple handling of hot rolled coils 





These cost-cutting Wheelabrator advantages are already being ob- 
tained by prominent producers of wire products in descaling various 
size rod at speeds up to 600 f.p.m. New applications in the wire 
products field are constantly being developed. It 
will pay you to investigate the Wheelabrator for 


your cleaning problems. Write today for complete WHE 
information, | ELABRATOR 
—_ 0 RK PP © Baal O° ON 


Send for Bulletin No. 148-D 








389 South Byrkit Street, Mishawaka, Indiana 


Canadian Offices: Scarborough (Toronto) — Montreal 
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YES! with 
engineering and KEYSTONE XL WIRE 
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Questions like this are asked every day at Central Screw Co., 


Chicago, Ill.—and this is a typical answer! For Central Screw Five onsedlisn abana 


depends on Keystone XL Wire to head more than 7,500 stock this chuck key: heading on 
. en : ; a 2 blow header, cut point- 
items by the millions—and for many of its 20,000 specials. ing, drilling, chamfering and 
Here, as with many other progressive fastener manufacturers heat nama 


across the country—“know-how” combines with Keystone 
XL Wire quality and flowability to produce a superior prod- 
uct at sharply reduced costs. 

For example, by cold heading this drill chuck key, gear 

















cutting was eliminated and machining was reduced. Overall 

| costs were cut about 50%. This is one of millions of exam- More Central Screw exam- “CTA! SIZE 

ples of how Central’s “Fasteneering”® profitably puts oe ea Gis ae 

Keystone XL Wire to use. You can do the same. Your fastener with an 8 diameter 

‘ : ‘ thin shell head, and (right) 

Keystone representative will help you. Call him! fastener with 6% diameters 

ss is in the sharp, clean head and 

Keystone Steel & Wire Company, Peoria 7, Illinois square shoulder. 
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| FIRST................in the field ~<a 
| FASTEST-.....----- automatic single stroke action 


with manufacturers who 


FOREMOST... demand quality, simplicity 


relate M-XekX- Me) Me) ol-Vaehi loys) 








Available in four Models — 


MODEL “J” TYPE AUTOMATIC MICROWELD BUTT WELDER 
FOR NON-FERROUS WIRE AND ROD MODEL J-45-C MODEL J-5-C 
128” to .257” Dia. 


° te ° P .080” to .204” Dia. 
The welding cycle on these units is automatically completed by one single iat a ‘a re 
, : “3 L J-7-¢ MODEL J-8- 
downward stroke of the foot pedal, which clamps the stock being welded, 187” te 375” Dic. | 250” to 500” Die. 


contacts the welding switch, and applies the spring upset pressure on 
for welding Copper, Copper Alloys 


the weld. 
All welders are equipped with annealing dies, filing vise, hand shears, and and E. C. Alumina wire in sizes 
mounted on 4-wheel truck. from .080” to .500” diameter. 
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“ RI p 20 NO. WACKER DRIVE ¢ CHICAGO 6, ILLINOIS ¢ TELEPHONE STate 2-7468 
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500 Feet 


No. 4FH ‘‘Travel-Cut"’, Automatic Flying-Shear 


Wire Straightening and Cutting Machine designed for 
high-speed cutting. Capacity in mild steel, 34." to V4" 
..- high carbon, alloy and stainless 4,” maximum. 


The Lewis No. 4FH is typical of the new 
developments Lewis engineers have perfected to meet 
tomorrow’s production schedules today. For example, 
the amazing No. 4FH, designed for straightening and 
cutting short lengths, can produce 18,000, 12”—18” 


lengths of 14” welding rod per hour. 


Now, Lewis announces a further development, the 
new No. 4FHA, designed for straightening and cutting 


any length at speeds up to 500 FPM. The No. 4FHA is 


THE 
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MACHINE COMPANY 


a high-speed Travel-Cut Flying-Shear model equipped 
with Air Clutch and Air Brake. 


A compound sliding gear transmission has six fly- 
wheel speeds and 20 feed speeds through the range 
of 75 to 520 FPM, permitting the selection of the 


correct speed for various diameters and materials. 


There are 46 models in the Lewis line designed to 
handle wire from .012” to 1” in diameter. Write us 
. .. we have a machine to meet any wire straightening 


and cutting requirement. 


3441 East 76th Street + Cleveland 27, Ohio 
A Division of Curtis Mfg. Co. 








TRAMRAIL-EQUIPPED ROD STORAGE 





The cost of storing and handling rod has been 
reduced to a very low figure at the Frost Steel and 
Wire Co., Ltd., Hamilton, Ont., with an open, roof- 
less building which was built especially for the in- 
stallation of a Cleveland Tramrail crane with hair- 
pin-hook carrier. 


The 160’-0” long structure is provided with un- 
usual cantilever trusses for supporting the three 
archbeam tracks of the crane runway which extend 
20’-0"" beyond both ends of the building. These 
overhangs permit the crane to run over spur tracks 
of the Canadian Pacific Railroad at one end and the 


GET THIS BOOK! 

BOOKLET No. 2008. Packed with 
valuable information. Profusely 
illustrated. Write for free copy 










CLEVELAND (45 TRAMRAIL 


OVERHEAD MATERIALS HANDLING EQUIPMENT 
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This large structure was especially designed to accommodate a Cleve- 
land Tramrail crane and hairpin-hook. It has enabled an impressive 
reduction in rod storage and handling costs. Size is 60'-O"' x 160’-0” 
Crane runway is 200’-O” long. Height floor to roof truss is 35’-O”. 
Storage capacity is 2500 tons. 


Canadian National Railway at the other end of the 
frame-work. Thus, rod can be lifted out of railroad 
cars and placed directly into storage. 
On some days 8 cars of rod, or 400 tons, are brought 
in. The coils are piled eight high. At least double 
the amount of rod received must be handled, since 
the crane also has to move it out of storage. The 
work is taken care of completely by the operator in 
the crane cab. 

The storage areas of many wire and rod plants, 
both large and small, are equipped with Tramrail 
systems for either horizontal or vertical coil storage. 


CUREVELAND TRAMRAIL DIVISION 


THE CLEVELAND CRANE & ENGINEERING CO, 


9220 East 288th Street, Wickliffe, Ohio 
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~| The fully automatic 


SCHUMAG /4 inf / = 











ASSURES... greatest efficiency for 
manufacturers of Ferrous and non- 


Ferrous BARS, RODS and TUBES 


; 
‘s) 





Precision Bars and Tubes 
with the Combined 
SCHUMAG Machines 





E 3) SCHUMAG “4 in 1” machines produce, in 

one continuous operation, finished bars, rods 
and tubes from round, square or hexagon 
i material. They will finish draw, cut-to length, 
straighten and polish in one uninterrupted 





sequence. 


@ SCHUMAG “4 in 1” enjoys world-wide repu- 
tation as the ultimate in technical develop- 


ment. 


Exclusive Representatives for U.S.A. and Canada CSET SUIEAIZANGY) 
© SS 
A A Ck EB WN 
AMERICAN LAUBSCHER isk Bldg., 250 West 57th Street,New York 19, N.Y. 
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Modern continuous copper wire rod mill designed and built by Loewy-Hydropress. 


LOEWY wire rod mills reduce wire bars 
to 5/16 in. wire rod automatically 


This Loewy copper wire rod mill, which has been in 
successful operation for 2 years, rolls 5/16 in. wire rod 
from standard wire bars in a continuous operation. 
It is fully automated and all phases are controlled 
from one pulpit. 


In addition to excellence of product, the owner is 
extremely pleased over the fact that, due to automatic 
operation, this installation permitted him to start 
operations with an inexperienced crew. 





Whether you are a user or producer of wire rod, your 
competitive situation probably calls for equipment 
which functions flawlessly and with minimum personnel. 
Careful economic study might well reveal that the 
installation of a wire rod mill would be highly prof- 
itable for you. 


Consult us—without obligation—on a mill which will 
answer your individual requirements for wire rod. 
Write Dept. I-12. 


Loew y-Eiydropress Division LD 


BALDWIN: LIMA: HAMILTON 


111 FIFTH AVENUE, NEW YORK 3G, N.Y. 


Rolling mills 


Hydraulic machinery « Industrial engineering at 
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ANNOUNCING THE NEW 


NOW AVAILABLE FROM NYECO... 


greater protection against damage in shipping 
and processing with this rugged, weather- 
resistant, warp-proof, NYECO Steel Shipping 
Reel. All reels are furnished with four cross- 
arms unless otherwise specified. Drive-holes 
optional. No die charges or extras...any drum 
diameters or traverse. Flange diameters 42” 
to 90” inclusive. 


NYECO ALSO MANUFACTURES 
¢ Impregnating Tanks 
* Floor Rolls 


¢ Vulcanizers 


¢ Pressure Vessels 


NEW YORK ENGINEERING COMPANY 





< 75 WEST STREET 
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NEW YORK 6, N. Y. 
TELEPHONE: WHiteholl 4.5380 * CABLE: NYECO, N. Y. » PLANTS: YONKERS, N, Y, 
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March 9, 1959 


Number A “NYE 
510] x4g* CO* 15 
vi 4 
th eferet and orra 8” trayesht Weighs 
£8 to oun Test ‘nt ollowin Tawing 
op’ port; S Commens 


TESTED AND APPROVED! 


This letter from New York 
Testing Laboratories, Inc. con- 
firms the superiority of the 
new NYECO smooth-faced, 
light weight steel reel over 
standard reels. 


YOUR INQUIRIES WILL RECEIVE 
OUR PROMPT ATTENTION 


Send specifications for STEEL SHIPPING 
REELS, IMPREGNATING REELS, PRO- 
CESSING REELS, SUBMARINE CABLE 
REELS AND BRIDGE REBELS. Prompt 
deliveries on large or small orders. 


ANY QUANTITY—ANY SIZE— 
ANY LOAD FLANGE DIAMETER 
from 42” up 


Specialists to the wire 
industries for over 
50 years. 
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why make parts the slow, costly way? 


COLD-HEAD THEM! 


Tappet plunger, splined 
square-head shaft, collar for 
adjustment wedge, universal 
joint bearing cup, pipe plug, 
spark plug body. 





Copper 


Ornamental stud, distributor 
cap center insert, commuta- 
tor bar, wire clamp, solenoid 
contact, starter field terminal. 





Aluminum 


Hollow rivet, blind rivet, 
flanged collar, link, distribu- 
tor cap outside insert. 





Precious 

Metals 

Electrical contact, transistor 
case, miscellaneous rivets 
and electrical contacts. 





Founded 1874— DESIGNERS and BUILDERS of MODERN FORGING 
MACHINES + MAXIPRESSES + REDUCEROLLS * COLD HEADERS 
BOLTMAKERS + NUT FORMERS + TAPPERS + NAILMAKERS 


Of various metals, the parts identified above were 
developed for fast, accurate production on National 
Cold Headers. 

Most of these important jobs are made without 
waste, ready for end use. All are cold-forged from 
coiled wire — start-to-finish in one compact Header 
— without any intermediate steps. 

New technical break-throughs are making jobs 
like the above every day commercial realities. More 
workable wire, better lubricants, improved die mate- 
rials and vast engineering experience are combin- 
ing to adapt formerly difficult work to modern, 
profitable methods. 

Whether you now have Headers or not, send us 
prints or samples of your jobs, or bring them to 
Tiffin where more of our people can help with 
your problem. 

Perhaps up-to-date Cold Heading, a truly fast- 
growing process in metalworking, can pay off for you. 


National 12" Five-Station 
Progressive Cold Header 


CO-PIONEERS WITH INDUSTRY OF ADVANCED METALWORKING 


HARTFORD 
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PROOUCTION METHOOS 


DETROIT 


CHICAGO 22332 ee eee 


NATIONAL MACHINERY C0. 


TIFFIN, OHIO, U.S. A. 
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FIT EVERY REQUIREMENT 


most complete line of electrical grade PVC resins 
enable you to: 


® Choose the resin best suited to your equipment 
Put these advantages of Escambia electrical e ‘ ; . 

Sa ctehis te work ta Your roduct: Be assured of maximum production without 
sacrificing quality 


| 

' e Free-flowing dry blends 

e Extremely low gel count If you are one of those who think there is 

; e@ Excellent color and clarity x : 

L ic alias Walehhite sine ONLY ONE resin for your operations, it may 
[ @ Freedom from fines pay you to make sure you are using the 

© Outstanding heat stability RIGHT ONE. Others have. 


Write today for samples and specifications. 


ESCAMBIA CHEMICAL 


Cc 9O R P So R A 8 i.) -m® 





261 MADISON AVENUE e NEW YORK 16. N. Y. 
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lor PATENTING 
ANNEALING 


GALVANIZING 
ENAMELING 


TINNING 
FINAL DRAW 


¥ Non-Stop Package Changing 

y¥ Package Sizes to 4,000 Ibs. 

¥ Coil Diameters to 36” 

¥ Speeds Infinitely Variable 

¥ Wire Size to %” (.375”) 

¥ Ferrous and Non-Ferrous Materials 
Including High Carbon Steel 


THERE IS A SIZE FOR ALL APPLICATIONS. SINGLE OR MULTIPLE 
UNITS FOR YOUR INDIVIDUAL JOB. 


~o 
Gi’ 


For information concerning your application, 
please write or telephone. 


This equipment manufactured under one of 


COULTER & Me KENZIE 

















INFINITELY VARIABLE RANGE OF COIL SIZES 

a. All sizes wire from same capstan. 

b. Current models with coil ranges 16” to 26” and 24” 
without changing blocks, 

c. Coil sizes may be altered without stopping. 


GREATER COIL WEIGHTS 
a. Turn tables accommodate coils, drum paks and stems (200 to 1200 Ibs.) 
b. Oversize loads on handling pallets (1000 to 4000 Ibs.) 


INCREASED RANGE OF WIRE AND ROD SIZES 
a. Precise cast control of fine wire to coarse rod, 
b. No axial twist. 


ACCUMULATOR HEAD PROVIDES INTERVAL FOR STRIPPING AT OPERATO 
CONVENIENCE 


a. Accumulator operating in conjunction with main take-up block is key to 
uninterrupted constant speed take-up. 
b. Operator has 5 to 10 minutes accumulation time for stripping finished 


to 36” 


Barron & Crowther Ltd., Eastleigh, 
England. European Draw-Pak Lice 
Idos Industries Ltd., Royston, Heri 








the following U.S. Patents 2,732,060; 2,868,474; 


England, Sales Agents. 








2,844,416; 2,868,268 or others pending. 











35 UNION AVENUE 


COULTER 





package from turn table. 
TELEPHONE EDISON 5-110! 
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The Wire Outlook 


While everyone except the steelworkers’ leaders may rejoice that steel soon 
will be flowing into industry channels again, it will take many months to catch 
up with demand and overcome the disrupting influence of the shortages where . 
the lack of steel has caused widespread shutdowns. The effects have reached 
into many branches of industry — autos, appliances and construction being some 
of the major ones. 


What will happen at the end of the cooling-off period is a large question. 
The Congress appears to be aroused to the need for enactments that will curtail 
union power and make a repetition of this experience unlikely, if not impossible. 
Yet it should not be overlooked that labor is readying to have the laws “liberal- 
ized” to provide its leaders with greater power. To accomplish this there un- 
doubtedly will be a resort to the old intimidation pressures on our solons_ in- 
dividually. 


The denunciations and defamatory statements heaped upon our chief execu- 
tive are evidence that there is no such thing as enlightened statesmanship on 
the part of CIO-AFL and UAW leaders. Nor do they appear to be endowed with 
an understanding of democratic procedures, of economic laws, or of the Ameri- 
can way of life, the San Francisco grilling of Mr. Khrushchev to the contrary. 


Even granting a slow recovery from the effects of the strike, most business. 
executives expect that 1960 will show substantial gains in activity and prosperity. 
Speaking before the NEMA convention last month one business consultant stated 
that the steel strike and tight money “have taken the bloom off the boom” and 
the balance of the year will be poor. The boom may resume in 1960, quite pos- 
sibly be followed by a recession in 1961, but will brighten again in 1962, 
which will be the beginning of a bigger-than-ever boom, the speaker felt. 


Right or wrong, about 25 percent of our economy is dependent upon steel, 
whereas only 5 percent is represented by the steel industry itself. 


A major problem facing the country still is inflation. The wage-price spiral 
in steel has been paralleled by increases all along the line. The result has been 
the pricing of many American-made products out of domestic and foreign mar- 
kets, or, as so often has been said, to “export jobs.” A lot of manufacturers 
have been having products or product components manufactured abroad, just to 
be able to sell at nome. Every such arrangement creates jobs abroad, eliminating 
a corresponding number at home. 


Unfortunately, government intervention in strikes for many years has caused 
steel wages to go up faster than they might otherwise. Our old friend, Harry 
Truman, commented during the strike to the effect that if he were president 
he’d see that labor got what it asked and put them back to work. It is loose 
thinking like this that has brought about many of our present problems. 





Wire mills have substantial orders, most of which cannot be filled until the 
first quarter. Defense projects will have priority and beyond that rods and 
wire will have to be meted out according to the best judgment of the producers. 
There will be a big rush to build inventories, which, in itself, will spur recovery. 
Wire, with its manifold forms and metals, is an important branch of industry. It 


Ibs. has lagged behind other industries in its recovery from the 1958 recession 
chiefly due to the price advantages of foreign-made materials. This is true, not 
only of steel, but of copper-base alloys. Copper and aluminum have not suf- 
fered to the same degree, even though electrical conductor manufacturers have 
problems stemming from both domestic and foreign competition. 

ren Only one step can be taken at a time. 1960 looks favorable. We shall have 

re to take the next steps when we come face to face with the future. 
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R.H. MILLER 


VAN MILLER 
president 


R. H. MILLER COMPANY, INC. 


“For fifty years we’ve worked with companies who know how 
the correct wire drawing lubricant or compound can affect qual- 
ity and economy of production. 

“It’s been a rich fifty years. This working hand in hand with 
our customers toward the improvement of their products—has, 
inevitably, given us a wealth of experience in our own special- 
ization . . . the manufacture of the “STEELSKIN” lubricants and 
coating compounds that have become a byword in the wire 
drawing industry. 

“And so, at this season of cheer and good will which marks 


‘the close of our 50th year, a heartfelt ‘Thanks’ from all of us 


at R. H. Miller.” 


COMPANY, INC., HOMER, N.Y. 


WIRE 
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AND WIRE PRODUCTS 


A monthly publication devoted to the production of Wire, Rod and Strip. 
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Vacuum Annealing of Wire 


Karl H. Fritz 


Director 





Not only the production of wire, 
but also the subsequent manufac- 
ture of products from it, requires 
heat treatment processes, for 
which mainly industrial furnaces 
are used. The purpose of this paper 
is to provide information about an 
innovation offered by a German 
maker of furnaces. 

* * * 

It is true that we have not yet 
reached the stage when atomic 
heat furnaces can be used; never- 
theless improvements and new de- 
velopments have been introduced in 
recent years that should be of 
great interest. It should not be 
overlooked, however, that even in 
this atomic age traditional furnace 
designs, many old fashioned types 
are still in service. Unfortunately 
it is not always recognised that in 
such cases savings are effected in a 
completely wrong place. We hope 
this paper with its data and evalua- 
tions will provide a stimulus for 
the owners of older furnace install- 
ations to give serious considera- 
tion to advanced types, because 
not only do modern furnaces oper- 
ate more economically, but, what is 
most important, they ensure a bet- 
ter quality and prevent both scrap 
and expensive manufacturing 
breakdowns. 


* * * 


It is well known that for the 
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by 


and 


Ofenbau Fritz G.m.b.H. 


Hagen, Germany 


This paper was presented by Mr. Michael 
at the Annual Convention of The Wire 
Association on October 14, 1959, at 
Cleveland, Ohio. Following the discussion 
that ensued, David M. Schmid, President 
of Techalloy Company, gave a supple- 
mental talk and R. J. Perrine, of the 
Electric Furnace Company, described a 
continuous vacuum annealing furnace 
that his company is expecting to bring 
out soon. These two comments will be 
published in the January, 1960, issue of 
Wire and Wire Products. 





manufacture of wire, both inter- 
mediate annealing and final anneal- 
ing is necessary. For this, the pot 
annealing furnace is used which, 








Fig. 1 — Heating hood mounted on columns. 


Georg A. Michael 


Manager 





in the form of the shaft annealing 
furnace, had been known to our 
great grandfathers. 


* * * 


Today special attention should 
be paid to a furnace with a fixed 
(stationary) heating hood, which 
offers many advantages as compar- 
ed with the movable heating hood. 
These advantages are due not only 
to the annealing furnace itself, but 
also to the advantageous design of 
the whole furnace installation. The 
heating hood (annealing furnace), 
Fig. 1, is mounted solidly on col- 


umns. 
* * * 


The annealing pots are design- 
ed to be moved on wheels and rails 
or to be transported by means of a 
hand-operated lifting truck and 
they are introduced hydraulically 
into the raised heating hood. Fig. 
2 is a cross section of the whole 
furnace aggregate. 


+ * . 


A thicker insulation layer is in- 
corporated, as compared with a 
movable heating hood, because, to 
save weight, this hood is insulated 
only to the strictly necessary ex- 
tent. The annealing furnace with 
a fixed heating hood does not ne- 
cessitate a heavy travelling crane, 
but only a light manual or electric 
hoist for lifting-off the thin-walled 
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Fig. 2 — Cross-section of the furnace, 


annealing bells. As a matter of 
fact, the hydraulic equipment is 
cheaper than a crane installation 
for lifting and lowering the entire 
furnace. As shown in Fig. 3, also 






Fig. 3 — Hydraulic lowering platform * 


a hydraulic lowering platform can 
be installed, which makes possible 
the easy emptying and filling of 
the annealing pots. The latter can 
be lowered as deeply as required 
by means of the hydraulic piston, 
so that the annealed material 
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+ * * ¥ * * a * * * 


(coils) can be removed at a con- 
venient body and floor height, or 
can be placed on the table of the 
base of the annealing pot. Fur- 
naces of this construction have 
been installed in many cable works 
for bright annealing under vac- 
uum, but they are also employed 
with the same advantages for 
other annealing purposes as well 
as for annealing with protective 
atmosphere. 
* * * 

It is most useful to bright-an- 
neal copper in the form of wire, 
strip, tube, etc. under vacuum. 
The pot used for vacuum anneal- 
ing consists of the thin-walled an- 
nealing bell and the heat-insulated 
annealing base (table). The an- 
nealing bell is normally made of 
plate gauge 4 to 3 (A.S.W.G.) (5 
to 6 mm — 13/64” to 15/64”) and 
has a reinforcing ring at its lower 
part. The annealing base _ is 


equipped with a solid rubber pack- 
ing carried in a profiled ring. Cool- 
ing ducts are arranged on the re- 
inforcing ring of the annealing 
bell as well as on the profiled ring; 
by means of flowing water the 
rubber packing lying in itself com- 
pletely dry, is kept cool during the 
entire annealing cycle. This special 
device, protected by many pa- 
tents, guarantees not only a long 
life of the rubber packing (from 
18 to 24 months), but also a reli- 
able vacuum-tight sealing of the 
bell against the base. Moreover — 
and this is very important — it 
prevents the cooling water from 
entering under the bell. If this 
were not so, as for instance it 
might happen with the so-called 
“open lying water packings’, an 
explosion could be caused by water 
sucked in under the bell by the 
vacuum in the pot. 
* * * 


When the pot is loaded with the 
material to be annealed, the first 
evacuation takes place by means 
of the water ring vacuum pump, 
which takes from 15 to 20 min- 
utes. Then, the annealing pot is 
lifted up into the furnace by 
means of the hydraulic ram. After 
one hour or so, i.e., during the an- 
nealing process, a second evacua- 
tion takes place; finally, the third 
evacuation is made when the 
proper annealing temperature is 
reached, for example, when the 
pot has been lowered from the fur- 
nace. The second and third evacu- 
ation require each about 5 min- 


utes. 
* * * 


By evacuating the pot, the va- 
pors which originate from the lu- 
bricants during the heating-up pe- 
riod are partially removed and 
therefore can not settle on the 
wire surface. 

* * * 

The cooling-off is likewise ef- 
fected under vacuum so as to 
avoid oxidation of the annealed 
wire. 

* * * 

A perfect high vacuum is not 
necessary. Vacuum from 3-5%, re- 
ferring to the absolute pressure, 
is sufficient for obtaining a per- 
fectly bright annealed copper or 
low carbon steel wire. 

* * * 


Stainless steels or other special 
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alloyed materials cannot be an- 
nealed in the prementioned fur- 
naces, as in this case much higher 
temperatures than for copper or 
low carbon steel annealing are 
necessary. 
* * *x 

For special requirements an- 
nealing bells with thick-walled, 
heat-resisting material can be em- 
ployed which permits annealing 
up to about 1500°F. 


* * * 


For bright-annealing copper 
wire the method described above 
has proved far more successful 
than annealing under protective 
gas, not only because the working 
method of a vacuum annealing 
plant is so simple and its operating 
costs are cheaper than in conven- 
tional installations, but also be- 
cause practice shows, as a matter 
of fact, that a non-sticking, mir- 
ror-bright wire down to .0008” 
(0.02 mm) can be obtained, which 
is particularly suitable for subse- 
quent enamelling. 


* * * 


This fine result can be explain- 
ed by the fact that the lubricants 
adhering to the drawn wire before 
annealing volatilize entirely under 
vacuum. As already mentioned be- 
fore, the lubricant vapors are 
drained from the pot by means of 
the vacuum pump. On the other 
hand, during the heating-up pe- 
riod these vapors are welcome, as 
they form a kind of “protective 
gas” so that the material to be 
annealed is not heated only by ra- 
diation, but also by transmission 
or conduction. 

* x * 


Annealing under vacuum does 
by no means call for a longer time 
than the usual annealing with 
protective atmospheres. When an- 
nealing under vacuum not only the 
cost of the purchase of an expen- 
sive gas producer is saved; but 
also maintenance and operating 
costs for this installation are 
lower. Electric current consump- 
tion — full vacuum annealing fur- 
naces are only built for electrical 
heating — is from 55 to 80 kwh 
for copper and from 160 to 220 
kwh for low carbon wire, depend- 
ing on charge weight and anneal- 
ing temperature applied. 

* * * 


For annealing low-carbon wire 
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two different annealing methods 
can be employed. With very fine 
wire which perhaps is suitable for 
making wire glass netting, anneal- 
ing is effected under vacuum in an 
electrically heated furnace, the 
same as for copper. The annealing 
temperature for this fine steel 
wire is about 1150°F. The anneal- 
ing bells are made from heat-re- 
sisting steel. If higher tempera- 
tures are necessary, as might be 
the case when annealing coarse 
wire, the vacuum in the annealing 
pot should be created only when 
the heating-up period is finished, 
i.e., it is only the cooling-off cycle 
that should be effected under vac- 
uum. The so-annealed wire will 
then have a white and not a 
bright, brilliant surface. Practice 
shows that bright, coarse wire is 
scarcely required, since it is most- 
ly used for re-drawing or for gal- 
vanising purposes. Consequently, 
in most cases this “semi-vacuum 
method” will be sufficient for an- 
nealing coarse wires. 


* * * 

The furnace, in this latter case, 
can be heated by electricity, by 
gas, or by oil. Of course, it can 
also be used for annealing wire 
under protective gas, i.e., for pro- 
tective gas flushing or circulation. 

* * * 


It is particularly for gas and oil 


heating that the stationary heat- 
ing hood is especially advantage- 
ous, as all pipe lines, like the elec- 
trical cables, are laid fixed to the 
annealing furnace. There are no 
flexible conduits, which can cause 
operating troubles with the mov- 
able heating hood. The necessary 
cooling-water pipe lines are also 
fixed. 


* * * 


A preheater can, in the case of 
gas or oil firing, be arranged to 
great advantage alongside the 
fixed heating hood or between two 
such furnaces. The waste gases 
are led from the heating hood 
through the preheater in order to 
preheat the cold annealing pot 
from 400-600°F (200-300°C). A 
saving of energy amounting to be- 
tween 15 and 25% is obtained in 
this way, quite apart from the 
substantially increased through- 
put capacity. 

* x > @& 

As shown in Fig. 4, these mod- 
ern annealing plants can be ar- 
ranged with a particular economy 
in space. The charging place for 
the emptying and filling of the an- 
nealing pots is located at a, definite 
point by the hydraulic lowering 
platform. Transport to and from 
individual ‘annealing sites’, most- 


(Please turn to page 1659) 





























Fig. 4 — Erection plan for a bright annealing plant, * yee 
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In spite of increased costs, 


you can still get this 


non-returnable reel... 


FOR LESS THAN A BUCK! 


Where else 


can you get 


SO much-for 
less. than 7190 ? 


Hand slots 
for lifting 


SIZES 









Palletized ship- & 
ments reduce 
unloading, 
storage and 
handling costs 





HERE IS A LIST OF STANDARD SIZES 
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Tension in Wire Engineering 





Introduction 


Tension is the smallest common 
denominator of all wire processing 
operations. Too little tension pro- 
duces a soft coil or loose resistance 
windings. Conversely, excessive 
tension stretches the wire, nar- 
rows its diameter, and changes its 
intermetallic structure. Poisson’s 
Ratio as well as deviations from 
it produce a set of mutually vary- 
ing parameters which tend to in- 
fluence the electrical resistance of 
a wire, its stiffness and magnetic 
susceptibility—to mention but a 
few out of many other variables. 
For all these and other reasons, 
deforming tensions cause lack of 
linearity of electrical resistance 
and local overheating (“hot 
spots”) when current passes 
through the wire. This excessive 
strain first damages and ultimate- 
ly breaks the wire. Yet even prior 
to ultimate separation, the cur- 
rent carrying characteristics of 
the wire are damaged. 


* * * 


Actually the current carrying 
capacity of a wire is but one of the 
several factors that indicate a 
change of state in the material. 
Beyond electrical and magnetic 
parameters, there is the important 
characteristic of behavior under 
stress and strain commonly called 
the strength of the wire. 


* * * 


From this viewpoint there 
exist great hopes for possibilities 
toward the systematic improve- 
ment of the material character- 
istics. It is based not only upon re- 
cent findings made with the ad- 
vanced methods of today’s physics 
and metallurgy. This art may be 
followed back over a span of a 
great many years. Reference is 
made to the world famous sword 
blades that the artisans of their 
day made for the samurai of feud- 
al Japan. Their extreme strength, 
freedom from impurities, lasting 
sharpness under cutting impact 
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and high. flexibility is reported to 
have been achieved by a system of 
repeated foldings and hammer- 
ing together of the material thus 
flattened. In this manner inter- 
metallic structure was added to 
chemical and metallurgical consti- 
tution. There exists good reason 
for the working hypothesis that 
the alignment of the micro-metal- 
lic parts—whatever the name be 
that we would give them in the 
terminology of today’s science — 
played a decisive part in their su- 
perb quality: the lateral compres- 
sion from the hammering force, 
the carefully directed blows to 
shape the blade in combination 
with the original material as well 
as its heat treatment. This may 
be compared to the lateral com- 
pressive forces that a drawing die 
exerts upon the wire pulled 
through it, the gradual alignment 
of the micro-metallic wire struc- 
ture as caused by repeated draw- 
ings together with the tensional 
characteristics and standard meth- 
ods of manufacture that make 
such repeated forming processes 
possible. 


* * * 


We know already that we use 
but a minute fraction of the 
strength that is theoretically in- 
herent in metals. Experiments 
with individual crystals show that 
the possibilities for improvements 
in the tensional characteristics of 
wire have a real basis in fact. 
Studies of single micro-crystals 
show that tensile characteristics 
amounting to several hundred per- 
cent of present material strength 
can conservatively be anticipated 
once the mechanism of combining 
them into adequate aggregates is 
illuminated by a better under- 
standing of the factors underly- 
ing such arrangements—and in- 
dustrial controls make the produc- 
tion of such a material a reality. 





Greater strength-to-weight ratio 
should then be anticipated, to- 
gether with other improvements 
in wire characteristics. 


* * * 


The question of strength 
through structural alignment, be 
it by tension, compression or other 
physical factors may well lead the 
way here into an industrial revo- 
lution indicated only by the intro- 
duction of such materials of ex- 
treme strength and hardness as 
the carboloys of recent origin. 
These, in their way of making as 
well as use, indicate well what an 
improvement in strength may 
mean in terms of other materials. 


* * * 


Forming operations for wire— 
within which tension plays an im- 
portant role—are limited by the 
extremes of strain that a wire can 
withstand. While high tensional 
characteristics are desirable, there 
are other factors that constitute 
good engineering reasons for 
using as little a tension as possi- 
ble. 

x * * 

Between these extremes lie the 
Safe Tensions. They are influenced 
not only by the wire diameters, 
but also by the speed of winding, 
the physical and chemical condi- 
tions of the wire (such as its mod- 
ulus of elasticity and hardness), 
dislocations within the micro- 
structure of the alloy, its moment 
of inertia, and several other es- 
sential characteristics of the wire 
itself. In addition, there is the in- 
fluence of the devices that apply 
tension upon the wire such as fric- 
tional detents and braking sur- 
faces. 

* * * 

The measurement and control of 
tension is thus an intricate pro- 
cess involving longitudinal wire- 
extension, transversal contraction 
and micro-metallurgical phenome- 
na. The physical processes in- 
volved are furthermore compli- 
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cated not only by. the progressive 
alignment of the microscopic wire 
structure, but also by the mutual- 
ly changing diameters of the de- 
reeling as well as wound packages 
of wire forms, the speed-sensitiv- 
ity of most tensioning devices and 
other processing constants. The to- 
tal case-history of the wire, in- 
cluding the number of drawings, 
its annealing schedule, its alloy 
content and other factors, influ- 
ence its hardness, ductility, and 
electrical conductivity. In addition, 
stretching (which may be consid- 
ered a form of cold-working) in- 
fluences the ferro-magnetic behav- 
ior of wires whose magnetic per- 
formance is significant. 


* * . 


Strain produces a change of elec- 
trical resistance that may be writ- 





A 
ten in the form of R in re- 


sponse to length 
i 


L This causes heating and 


changes, or 





other factors as described original- 
ly by Lord Kelvin.” For a thorough 
investigation of the effect of ten- 
sion on the thermal and electrical 
conductivity of metals, reference 
is made to P. W. Bridgman.) 

* * * 


Not only does a magnetically 
susceptible, filamentous or tape- 
like material change its length 
upon application of a magnetic 
field (magneto-striction), but its 
permeability also changes as a 
function of mechanical stresses on 
the wire and of the alignment of 
its micro-structure. Thus a deeper 
understanding of magnetic do- 
mains, lattice constants and other 
details of the inter-metallic struc- 
ture helps in the engineering of 
tensions that facilitate the han- 
dling of permeable wires and flat- 
tened as well as tape-like mate- 
rials as used in magnetic recording 
devices and for covering submarine 
and other long-distance cables. 

* 7 * 


Stress on wires influences elec- 
trical resistance in the wires. 
From wire-wound strain-gages to 
precision wire-wound potentiomet- 
ers the micromolecular arrange- 
ment is disturbed by tensional 
stress. Thus, the linearity of pre- 
cise wire-wound resistors suffers, 
and burn-outs occur which can be 
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shown as a function of R‘ for 


instance in tungsten filament in- 


candescent lamps. 
* * * 

In view of these physical con- 
ditions, bending in the fine wires 
such as is caused by methods of 
tensioning that put a permanent 
crimp into the wires is a danger- 
ous practice since tension is set 
up on one side of the wire’s 
neutral axis and compression on 
the other side (Figure 1). 











— 


Fig. 1 — Extension and Compression within a 
Deflected Wire. 


This results not only in potential 
mechanical damage to the wire but 
also influences the density of cur- 
rent flow through adjacent dif- 
ferential parts of the wire cros- 
section. 

* * * 

Moreover, in the insulated wires 
that play such an important role 
not only in wire-wound devices but 
also for the distribution of elec- 
trical energy and transmission of 
signals, we are not dealing any 
longer with the wire as such but 
with the complete system wire- 
plus-insulation. The development 
of improved covering enamels and 
lacquers for insulated wires falls, 
therefore, into the field of behavior 
of wires under stress. We are then 
dealing with a compound system 
whereby the extensibility of the 
cover must be adequate so that no 
cracks develop in the insulation. 
Brittle stress-coat (the opposite 
of the ideal plastically deformable 
insulating cover) shows where 
cracks and fissures develop in the 
insulation. If thé extensibility and 
ductility of the wire exceeds that 


of the covering, this reduces its 
resistance against voltage break- 
down. Insulation must solidly ad- 
here to the conductive core and 
must have adequate extensibility 
so that insulation cracks and volt- 
age breakdowns are avoided or 
reduced to a minimum. While such 
an ideal state can be achieved in 
theory only, it is feasible within 
the limits of engineering tolerances 
to practically eliminate it by mak- 
ing proper allowance for such en- 
gineering factors. 
* * * 


Insulation damage and devia- 
tions from the roundness of the 
crossection of the wire (as can be 
shown by the use of microphoto- 
graphs’*) are another factor that 
influences tension and causes still 
further tension variations plus the 
electrical and magnetic changes in 
response to the latter, since it in- 
fluences the surface friction of the 
wire when it passes through fric- 
tional detents and thus changes 
in tensioning. This varies for dif- 
ferent production methods and ori- 
gins of the raw material. It may 
also change at times from lot to lot. 


* * 7 


Tension in the making and pro- . 


cessing of wires thus constitutes 
a complex problem of major scien- 
tific and engineering significance. 
A deeper understanding of the 
basic factors involved in handling 
wires underlies an increase in safe 
production speeds and the engi- 
neering of greater geometrical and 
physical uniformity of the coil or 
other wire-round products. Thus 
the making of better coils and 
potentiometers of greater precision 
as well as the increasingly effective 
use of wires of smaller diameters 
(in keeping with today’s trend 
toward miniaturization) is vir- 
tually influenced by checking and 
maintaining proper tensions: 


* * * 


Between tension extremes 
where the wire and its insulation 
get irreparably deformed and dam- 
aged ... to the opposite extreme 
where filamentous materials are 
laid around preformed shapes and 
mandrels too loosely, there is the 
comparatively limited range of 
tensions within which proper ten- 
sional tolerances can reasonably be 
maintained. These are the “Safe 
Tensions” within which all pre- 
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paratory processes for filamentous 
and sheet-like materials should be 
handled. 

* + * 

These vary with the type of ma- 
terial. Copper has a lower tensile 
strength than, say for instance, 
steel wire of the same diameter. At 
the other end of the scale where 
we are dealing with synthetics, the 
plastics that cover the wire may 
be overstretched to the point where 

jthey are dameaiged before the ulti- 
}mate rupturé of the wire. The 
combined tension and compression 
when the wire is laid around a 
mandrel is/ another case in point 
with referfence to tension engineer- 
ing partifcularly when the diameter 
of the e@il form is small in relation 
‘to the /wire crossection. Also, if 
aterials are laid around a 
with excessive tension, 
omposite total pressure has 






the determination first and 
magintenance thereafter of the 
ight tensions for a given set of 
is es- 


Static and Dynamic 
Tension Tests 


Heretofore, the checking of ten- 
sional characteristics was essen- 
tially limited to the extreme that 
no tension ever should exceed the 
“Breaking Strength” of a given 
meterial. 

* * * 

Contrary to these quasi-station- 
ary conditions that the laboratory 
tests provide, there is the behavior 
of these materials under the con- 
ditions of actual performance en- 
countered during production. Here 
we are dealing with the dynamic 
tension, with the vibration of a 








wire or cable strained, the quick in- 


' erease and decrease of longitudinal 


strain such as in starting a ma- 
chine or when an object suddenly 


| interferes with the smooth prog- 


| ress of a wire. In industry, we 


j 





are dealing with dynamic systems 
of quickly changing tensions. What 
damages a material is then not 
so much the constant pull, but the 
sudden rise of the latter, the equi- 
valent of shock for which no ade- 
quate compensation has been made 
beforehand. 
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The danger exists, therefore, 
that during processing a point is 
reached where the diameter and 
material constants of the wire or 
cable construction cannot safely 
support any longer the sudden 
load-increase. This is frequently 
the cause of damage — not the 
uniform continuity of reasonable 
strain that the material is de- 
signed to support fairly. 


Tension and Insulation Damage 


Such a condition is shown on 
Figure No. 2 which shows a micro- 
photograph of a fine enameled 
copper wire that has been stressed 
suddenly beyond its safe limits. 
Even before the wire core breaks 
we find under certain conditions 
that the insulation is damaged as 
can be seen under the microscope 
if not with the free eye. 
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Fig. 2 — Insulation Damage on Wire Stressed 
Excessively. * * * * * * * * 

The microphotograph offers evi- 
dence that at least two separate 
systems of damage have occurred 
in the plastic insulation. One con- 
sists of breaks approximately of 
spiral fashion. They surround the 
wire in a direction where it is 
nearly at a right angle to the 
length-axis of the wire. Clearly, 
the safe extensibility of the insula- 
tion was less in this instance than 
that of the copper that it covered. 

* * * 

Going one step further, after 
these initial fissures have been 
started we see at points A and B 
that insulation has already started 
to flake off. No wonder, then, when 
at such points insulation break- 
down is initiated and as the dam- 


age grows progressively, a coil is 
subject to electric failure in pro- 
portion to the number of turns it 
contains and the ambient condi- 
tions to which it is exposed such 
as for instance reduced air pres- 
sure at the high altitudes at which 
electronic devices must today be 
operating with complete reliability. 
* *x * 

In the system copper-plus-insula- 
tion a damage such as the one 
shown in Figure 2 is the exception 
fortunately rather than the rule. 
We are dealing, however, with a 
more serious condition when con- 
sideration must be given for a num- 
ber of good engineering reasons 
to non-copper wires to which their 
insulation should be bonded solidly. 
Among these conductors that are 
other than copper, particular re- 
ference should be made to the rare 
metals. For instance platinum wire 
does not have as yet always a 
reliable bond with its enamel cov- 
ering. This condition becomes 
worse when the platinum is an- 
nealed. A similar condition, more- 
over, is known to exist in gold and 
other rare-metal wires the chemi- 
cal constitution of which precludes 
the oxide layer between metal and 
insulation which helps the adhe- 
sion of lacquer to metal. By their 
very nature, the rare metals do not 
oxidize under normal conditions or 
enter easily into compounds that 
would facilitate adhering of the 
plastic to the metal wire. 

* x * 

Considering the cost of fine plati- 
num wire and the labor of winding, 
it, a well-known manufacturer 
stated recently that every short- 
circuit in a precision coil of in- 
sulated platinum wire of their 
make causes them a loss of $10.00 
worth of insulated platinum wire 
plus another $10.00 worth of labor. 
These amounts, moreover, are out- 
of-pocket loss and do not include 
the reasonable overhead with 
which any plant that is run on 
a business like basis must con- 
sider. The plain fact that the fric- 
tional tensioning devices that were 
used in that instance caused abra- 
sion of the insulation first and that 
this original defect was com- 
pounded thereafter by causing the 
wires to be stressed with irregular 
tensions which in turn produced 
unevenly spaced coils indicates 
dramatically the necessity for im- 
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proving tensions in winding insul- 
ated precious metal wires. 


* * * 


Apart from the check for the 
extensibility of the system wire- 
plus-insulation, this method also 
furnishes an excellent tool for the 
investigation of stress distribu- 
tions in the wire and of strains 
caused by the wire passing around 
sharp corners and through obstruc- 
tions. Methods of stress-coat an- 
alysis by the use of brittle lacquer 
techniques and the use of photo- 
elastic methods based upon this 
phenomenon (3-8) lend themselves 
well for the further systematic 
analysis of these as yet little 
known factors which greatly in- 
fluence the performance of wires 
and the products that they form. 

* * * 

Fortunately, with modern plastic 
insulating materials an occurrence 
such as the one shown is com- 
paratively rare. Whereas properly 
compounded plastics as a rule have 
now a higher extensibility than 
the metallic core they cover, the 
process as such is of importance 
to show uneven building-up of 
stresses IN a wire. Contrary to 
general opinion, stress does not find 
even distribution over the surface 
of the wire nor is it homogenous 
in its interior. It is non-uniform 
instead. Material is actually hetero- 
genous. Analysis of stresses in 
wires using brittle lacquer tech- 
niques, as well as photo-elastic and 
other methods of stress analysis 
indicate this non-uniform behavior 
(9-13) at the wire surface. X- 
ray diffraction and determinations 
of electrical resistance include 
changes in the internal wire para- 
meters as well. 


* * * 


Despite the apparent indication 
of health given by a continuity 
test, insulation may not necessarily 
cover the conductor at all points 
adequately and longer. Neither 
does the apparently undamaged 
surface necessarily prove sound- 
ness of the core. Electrical con- 
tinuity indicates only that the con- 
ductive part of the wire actually 
has not been broken. Unless special 
methods are used, however, it does 
not necessarily indicate a partial 
short-circuit within the coil, a re- 
duced insulation resistance or dis- 
continuities in the inside of the 
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core of the wire. 


* * * 


Whereas it was shown in the 
microphotograph of the enameled 
wire that insulation damage was 
caused by stretch, these conditions 
are even more pronounced upon 
bending of the wire. One of the 
severest tests for the wire is to 
bend it sharply at which time the 
insulation must stick. Physically 
speaking, the insulation is then 
extended on one side. Beyond the 
neutral axis it is compressed at 
the opposite side due to bending as 
was shown in Figure 1. A flaking 
off such as shown on the linearly 
extended wire will be found then 
at times, an important factor 
which is to be reduced to the 
minimum for wires that are sub- 
ject to severe manufacturing or 
performance stresses. It is at this 
“locus minoris resistantiae” that 
wire damage finds its entering 
wedge in a vibrating rocket, in a 
coil exposed to high-decibel, high- 
frequency sound or even in as 
commonplace a process as the use 
of a frictional detent in contact 
with the wire. 


* * * 


Aside from the physical char- 
acteristics shown in the micro- 
photo, wire impairment due _ to 
enamel-damage falls essentially in- 
to two categories: 


a.) Physical cracks that appear in all 
layers of the coil. Hereby, physical sepa- 
ration takes place of the enamel from 
the wire. Such separation cannot be 
healed. Better bonding methods between 
enamel and wire are needed then. (Cer- 
tain novel approaches to this question 
show promise for better bonding. ) 


b.) Crazing. Crazing is produced by 
moisture in the air, also by alcohol, some 
solvents and certain waxes. We are deal- 
ing here with what essentially may be 
considered an irregular solvent absorp- 
tion and its subsequent evaporation. 
(This is the physical basis on which 
wrinkle lacquers and similar crackle 
finishes are produced.) Crazing can be 
healed, at times, by heating the wire 
for a prolonged period. This drives the 
solvent out, the enamel melts and the 
wire is covered again. 


* * * 

This, of course, can be made 
only in a limited number of in- 
stances. In a precise coil with mul- 
tiple layers of fine, enameled wire 
which are closely packed from one 
wire to the other the adhesion 
of the lacquer to the base and the 
deviations therefrom may indicate 
a condition of change in the ability 
of the underlying core to conduct 


energy Or Oppose its propagation 
as an integrated function of the 
several strains to which it was 
exposed, 

* * * 

Slippage occurs on the crystal 
lattices and in the intermetallic 
structure under strain while heat 
is developed in the wire. Thus, a 
wire deformed ulhder tension or 
subjected to. other stresses shows 
not only differences in its caloric 
conditions as was ilvestigated in 
the beautiful work by Lord Kel- 
vin') in 1856 and in 11923 by P. W. 
Bridgman’), but also ‘its apparent 
Poisson’s ratio is chamged. This 
latter, the ratio of latera] contrac- 
tion of a wire to its longitudinal 
extension within the elastic limit 
is given by 


(1) 





between 0.2 and 0.4 for most soli@s. 
Hence upon application of a longii- 
tudinal strain, the volume of th 
wire will increase slightly. 

* * * 

This narrowing down of wire 
under stress beyond its limit of 
elastic recovery is a serious con- 
dition. When stretched to the point 
of “flow”, a plastic such as a poly- 
mer will change its physical struc- 
ture. By the same token, a pure 
metal or an alloy stressed beyond 
the point of elastic recovery will 
“stress-harden”’. A re-arrangement 
of the physical structure occurs 
then even if chemical analysis con- 
tinues to show the same apparent 
constituents. 

* * * 

It will be seen from equation 
(1) that this condition is more 
serious than appears at first sight. 
Whereas the length (L) of the 
wire appears in this equation as a 
linear parameter, the crossectional 
conditions follow a square law (r?). 
Hence even a comparatively mod- 
est increase in length is followed 


by a pronounced reduction in the | 
critical diameter since the latter | 


deformation follows an exponential 


function. 
* * * 


Since electric current heats a 
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wire according to the square-law 
function 

T —= FR (2) 
it will be seen, therefore, that 
even apparently minor length 
changes produce a significant de- 
viation from the current and load- 
carrying characteristics of an elec- 
tric conductor. Not only is the 
crossection narrowed down in ac- 
cordance with the square law, but 
in addition, since current changes 
follow an additional square-law 
function, the changes in the elec- 
trical characteristics are still fur- 
ther amplified when the wire is 
stretched excessively. Last but not 
least, the inter-metallic structure 
of the electrical conductor subject 
to such stresses changes its elec- 
trical conductivity ... an effect 
which underlies the science and art 
of electrical strain gages and the 
stress analytical concepts based 
on them. 


* * * 


Safe tensions do not as much 
depend upon the final breaking 
strength as upon the load-exten- 
sion characteristics of a_ wire. 
These differ from the initial ma- 
terial constants to the case history 
of work-hardening and annealing 
of each wire, to mention but a few 
of a larger number of variables. In 
the initial phase the load elonga- 
tion diagram of some materials is 
quite steep (such as in the instance 
of the copper wire shown in Fig- 
ure 3) and in other instances is 
flat as for instance in nylon (such 
as used in certain types of insula- 
tion) that does not become ma- 
tured until it is stress-hardened 
by repeated stretch-spinning at 





are under which the material must 
perform adequately. To present an 
extreme, a parachute cord of nylon, 
not entirely matured, will stretch 
when the parachute unfolds and 
the shock starts to elongate the 
cord. Simultaneously then the ten- 
acity of the line increases. Thus, 
we have in this instance the ex- 
ample of a filamentous material, 
the characteristics of which im- 
prove upon stretch for that parti- 
cular application. We are begin- 
ning, then, to think in terms of 
tension engineering rather than 
of ultimate tensile strength or a 
theoretical fraction of it. 


Influence of Plastic Flow 
and Cold Working 


Investigations of this nature are 
made difficult by the fact that all 
materials from metals to plastics 
are subjected to stress- hardening. 
If stress beyond the limit of elastic 
recovery is used (that is to say 
beyond that range of the load- 
elongation curves wherein the load 
is linearly proportionate to strain 
and vice-versa as formulated or- 
iginally by Hooke) we are dealing 
then, with a material which near 
its ultimate strength is different 
physically from the one with which 
we started the test. By deforma- 
tion, stress hardening and narrow- 
ing down of the material, we get 
into an area of tensional operation 
wherein as we approach the break- 
ing point we are not dealing any 
longer with the same physical ma- 
terial with which we operated at 
the beginning of the load-elonga- 
tion curve. The lattice structure 
has changed (as can be shown by 
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Fig. 3 — Load-Extension Diagram of No. 18 A.W.G. Soft Copper Wire. 

Yet even this has limitations macro-molecules and domains 


according to what the applications 
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were re-arranged. 


Such considerations assume in- 
creased significance when we go to 
the finer wires. Whereas the soft 
annealed wire of comparatively 
larger diameter has to be handled 
at a lower tension per unit of cros- 
section, such proper working ten- 
sions on that particular wire can 
be safely increased as it is gradu- 
ally drawn and redrawn through 
successive sizes, with intermediate 
strain-equalizing stages. The pro- 
cessing has a tendency to align the 
substructure and thus increase the 
range of safe tensile character- 
istics. 

* *x x 

In the instance of copper wire 
this means that a copper wire of 
small diameter exceeding in fine- 
ness +40 AWG (finer than .0031”) 
may have an _ ultimate tensile 
strength in the vicinity of 60,000 
lbs/ square inch. In comparison, 
the +18 wire with a diameter of 
.0403”, as discussed in the load- 
elongation diagram of Figure 3, 
has an ultimate breaking strength 
in terms of the 1” bar, perhaps, of 
only 30,000 to 35,000 Ibs./inch. 


* * * 


It should be realized that a wire 
while being drawn is subject to 
cold forming and stress hardening. 
The percentage of the amount in 
tension as well as compression with 
which the mechanical properties of 
a wire are changed during repeated 
drawing, annealing and other wire 
preparatory operations changes 
with the case history of the wire. 
It must be understood furthermore 
that a material that is drawn 
through a die whereby its cros- 
sectional area is reduced, is sub- 
jected not only to the forces of 
longitudinal tension but also to 
those of lateral compression. Pul- 
ling a bar through a die subjects 
it to compression in the direction 
of its crossection. Tension is relief 
of this internal compression. The 
reduction in crossectional area en- 
hances its tensional characteristics, 
an important factor when compar- 
ing equal areas of crossection 
whereby one is achieved during 
passage in the reducing die where- 
as the other is produced in a test- 
ing machine by what is to be a 
slow, uniform, longitudinal] stretch- 
ing process of a free wire pulled 
on its ends only in open air. 


* * * 
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The type of surface the drawing 
die represents and its smoothness 
as well as crossectional shape also 
influence its subsequent perform- 
ance. If there are areas in the 
die which due to roughness or 
other deviations from standard 
shape, cause more yielding of the 
wire in that particular area of 
contact, then the wire has been 
deformed there more than over 
the rest of the material. It then 
has greater sensitivity to chemical 
attack and other factors that in- 
fluence corrosion at the entering 
wedge which the micro-cracks pre- 
sent. Thus from the viewpoint of 
wire performance uniformity of 
tension during processing is impor- 
tant. The tensional gradients set 
up should be uniform across the 
entire crossection of the wire. 


* * * 


We are dealing then not only 
with a condition whereby Poisson’s 
ratio shifts, but also where due to 
repeated cold forming and equiva- 
lent processes, slippage occurs and 
a relocation of the microcrystalline 
structure takes place as indicated 
in the dislocation theory of metals. 

* * * 

Not all of the deformative forces 
are shown in changes of material. 
Some of them are retained and 
constitute then permanent strains 
that are set up within the material, 
unless they are removed by anneal- 
ing and similar methods of equal- 
izing. We are dealing not with one 
single phenomenon but with a com- 
bination of several which range 
from the locked-up stress within 
the wire during processing to the 
plastic flow and permanent deform- 
ation which results in what is com- 
monly regarded as reduction of 
crossectional area. 

2 . . 

Into this field belong also ques- 
tions of metal fatigue. From this 
viewpoint it is significant that iso- 
elastic materials are known to have 
excellent fatigue resistance. It is 
interesting that these are to some 
extent metallurgically related to 
the Ni-Span “C” type wires which 
are also known to have good fa- 
tigue resisting properties together 
with good thermo-elastic compen- 
sation. 

* * * 

Special attention should be given 

in connection with this to the sur- 
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face conditions and the uniformity 
of the interface between wire, 
guide, capstan and other contact- 
ing elements. It is known already 
from working with steel that even 
minor cracks such as shown by 
methods of magnetic powder appli- 
cations constitute an entering 
wedge for damage of more severe 
nature. Being non-magnetic and 
requiring essentially larger pieces 
of material, this method as such 
is not directly applicable to copper 
wires. However with certain modi- 
fications the principle can be used. 
* * * 

In connection with die as well as 
wire-surfaces, electro-mechanical 
polishing should be given serious 
consideration. Already the Soviet 
Union has methods for electro- 
mechanical polishing and also for 
giving materials satin surfaces 
whereby simultaneously an im- 
provement of the work piece takes 
place. While no production data 
are available, it is known that the 
Soviet methods concern themselves 
with electric current at low volt- 
ages. The rotating material is pol- 
ished down with a smooth polish- 
ing tool. It seems that the electric 
current softens up the surface ir- 
regularities which thereby are 
smoothened out. This improves 
the surface quality. It appears 
furthermore that the surface lay- 
ers are changed metallurgically 
whereby an improvement in the 
microstructure of the material oc- 
curs. Electro-mechanically polish- 
ed materials have higher abrasion 
resistance as compared to the same 
materials which were polished me- 
chanically. Moreover, the hard- 
ness of the polished surface lay- 
ers was improved above the origi- 
nating materials several times. 

. * * 

‘These principles are of far- 
reaching significance. Their appli- 
cation to methods of improving 
the surfaces of conductive wires 
that are exposed to electro-me- 
chanical stresses offers fascinating 
possibilities. For instance, improve- 
ments in tensile strength and cor- 
rosion resistance may increase the 
free length with which a conductor 
can be suspended between poles of 
a power or telephone line. Also 
increase of the safe tension with 
which it is permissible to wind a 
fine wire around a mandrel may 
possibly be influenced by such a 


treatment, as well as the con- 
tacting surfaces exposed to a slide 
wire as is done in potentiometers. 


Safe Tensions and 
Wire Parameters 


Material, after having been sub- 
jected to repeated drawings, has 
a better aligned microcrystalline 
structure and uniformity. This 
justifies basing the safe tensions 
for such repeatedly drawn wires 
on an increased tensile strength 
which in the case of certain copper 
wires is then in the vicinity of 
65,000 Ibs. per square inch. 


* * * 


Since diameters are directly re- 
lated to the conductor sizes in 
terms of AWG wire sizes, a graph 
such as shown in the subsequent 
nomograph, Figure No. 4 estab- 
lishes the relation of Safe Ten- 
sions, not only for the exact wire 
sizes, but also for such in-between 
sizes as may be used from time 
to time (particularly if the wire 
has been purposely “pulled down” 
to a finer size as is customary in 
certain production operations). 


* * * 


Assuming conservatively that 
the ultimate tensile strength (K) 
for the finer annealed copper wires 
is 60,000 psi *) we are within the 
limits of mechanical safety re- 
quirement if we specify that but 
a quarter of the ultimate modest 
tensile strength of 60,000 lbs, — 
to wit 15,000 lbs per square inch — 
should be used for these finer 
wires. 

* * * 

In contradiction to this are the 
wires that were not subjected to 
repeated drawings. Wires heavier 
than #25 AWG are not as yet 
in a state of alignment and uni- 
formity in their micellar structure 
comparable to the finer wires. 
Their mutual internal cohesion is 
still influenced to some extent by 
the loosening up and sponge-like 
structure that annealing in hydro- 
gen produces. Considerable metal- 
lurgical work shows that the 
heavier wires upon crossectioning 
show a somewhat discontinuous in- 
terior under the microscope. There- 
fore, unless the wires have been 
subjected to multiple drawing and 


*) (General average of the values given in 
the Standard Handbook for Electrical En- 
gineers, 6th edition). 
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Fig. 4 — Safe Tensions (Grams vs. A.W.G.) for Soft Copper Wire. 


thus cold-forming, only approxi- 
mately 14 of the 15,000 lbs Safe 
Tension per square inch that are 
used for wires finer than +25 
should be applied for the heavier 
wires. To be on the safe side, the 
heavier wires were calculated, 
therefore, for 7,500 Ibs per square 
inch in the nomogram, Figure No. 
4, 
* o * 

Thus, Safe Tensions (S.T.) as 
a function of the wire diameter 
(D) are in first approximation as 
follows: 


(3) 


s.T, — KD! 
4 


* ” * 

Herein (K) is the safe tension 
per square inch of wire. It should 
be understood that (K) is not a 
constant. It changes not only for 
different materials but also for 
one and the same chemical analysis 
dependent on the number of draw- 
ings of a wire, its annealing sched- 
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ule and the total case history of 
the wire as mentioned before. 


Nomogram for Safe Tensions vs. 
Wire Size (A.W.G.) 
Figure No. 4 


For operation within safe ten- 
sion it is important at all times 
to operate within their elastic 
limit. This in accordance with ac- 
cepted good engineering practice 
may be defined in terms of prop- 
erties of materials as the Working 
Stress or the Allowable Stress. It 
may be defined as the intensity 
of stress which the wire (or com- 
pound material respectively of wire 
and its insulating cover respec- 
tively) is adequate to resist. 


* * * 


For all practical purposes the 
processing should be kept within 
such parts of the stress-strain 
characteristics within which 
Hooke’s law is valid. 


With certain interesting excep- 
tions Hooke’s Law*) states that 


ae (4) 
— AE 
Hereby 
P — Force producing extension of wire 
1 — Length of wire 
A — Crossectional area of wire 
E — Elastic constant of wire or its 
modulus of elasticity 
o — Total elongation of wire. 
e- e 


Within the proportional limit it 
may be stated, therefore, that the 
elongation of a wire is proportional 
to the length of the specimen and 
the force acting on same. It is in- 
versely proportionate to the cros- 
sectional area of the wire and its 
modulus of elasticity. 

* * * 

Within this region stress is es- 
sentially proportionate to strain. 
Upon release of the tension, the 
wire endeavors to return elasti- 
cally to its original size without 
permanent deformation or lasting 
damage.**) (This, however, refers 
to winding or other processing on 
the finished wire. In wire drawing, 
tensions must exceed the elastic 
limit). 

* * * . 

It is moreover assumed in this 
connection that the stress distribu- 
tion is uniform throughout the ma- 
terial and that the potential energy 
of strain is a direct function of 
the work done and also that it 
is permissible to neglect the small 
temperature changes which accom- 
pany as a rule elastic and partially 
elastic deformation. 


* * + 


When dealing with wires of 
greater crossection, physical ma- 
terial uniformity does not exist to 
that extent. Also, in these larger 
diameter wires the multiple draft- 
ing which underlies uniformity of 
structure and swaging in other 
types of wire, has not taken place. 
Accordingly, we deal with materi- 
als the structural constitution of 
which is not the same. Therefore, 


*) Robert Hooke. De Potentia Restitutiva, 


London, 1678. 


**) This condition is idealized. A perfectly 
elastic body exists in theory only, that is 
to say a material which recovers its initial 
shape 100% after unloading. As a rule me- 
chanical hysteresis does exist, though to 4a 
very small extent only if the experimental 
conditions are chosen with care. For all other 
instances the material must be considered 
partially elastic only; that is to say that its 
deformation disappears in part only upon 
removal of the load. 
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the safety factors which will be 
found correct for the finer copper 
wires should be handled with care 
when dealing with materials of 
greater crossection and different 
hardness, alloys, etc. 


* * * 


According to trade practice, 
copper wires fall essentially in 3 
categories of physical description 
which are commercially defined 
as follows: 

1. Dead soft. 


2. Full hard. 
3. Full soft. 


¥ - ~ 

It will be seen from the above 
that a table of Safe Tensions 
which is reasonably accurate for 
the finer wires can at best be only 
a start in the right direction as 
far as the wires of larger diame- 
ters are concerned, or that have 
different alloying and material 
structures. An understanding of 
the true causes of the strength 
of a wire and the stresses to which 
it is subjected under different pro- 
duction conditions is needed. No 
broad generalization should be 
made, therefore, for wires of 
larger diameters that have been 
subjected to annealing, that are 
laid around mandrels of rectangu- 
lar crossection, or are subject to 
such other production conditions 
that may interfere with the linear 
law. This latter applies to the finer 
wire sizes only. 

- * * 

In copper clad _ steel, copper 
weld, etc. we are not dealing any 
longer with pure copper (soft) as 
such, but with combinations and 
alloys which can be anything from 
steel to copper, silicon, manganese, 
copper-chromium alloys, copper- 
beryllium and _  copper-zinc-cad- 
mium alloys. In all these a com- 
promise has to be reached between 
electrical conductivity and the me- 
chanical characteristics of the 
wire. For details of these factors 
reference is made to tables of 
comparative properties of certain 
copper alley wires which are avail- 
able from the several wire and 
cable manufacturers. 

* * * 

Thus, from a practical viewpoint 
of safe tensions of copper wire 
we can assume that they are rea- 
sonably linear only in such parts 
of the safe tension characteristics 
where a case-history of consider- 
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able structural alignment by many 
drawings has occurred. 
> ¥* ¥ 

Whereas we have considered in 
the above primarily conductors of 
excellent conductivity such as cop- 
per, this condition is aggravated 
when we are dealing with ma- 
terials the uniform electrical re- 
sistivity of which is of importance, 
for instance, in the making of pre- 
cise potentiometers and other 
wire-wound resistance devices. 


* * * 


When we consider nichrome or 
other resistance wires, it is axio- 
matic that we would then have to 
refer to their equivalent pounds- 
per-square-inch safe operating 
tension, substituting same for the 
tensile characteristics of copper. 


* * * 


Here the tension with which the 
wire is de-reeled and thereafter 
applied to the mandrel, influences 
the linearity and other electrical 
requirements of precise slide-wire 
or rotary contact resistance de- 


vices. 
* * . 


Last but not least, excessive 
tensions on tungsten wires and 
other materials used for incandes- 
cent coils or heater elements may 
produce local necking-down of the 
wire which results in “hot spots”, 
causing pre-mature burn-out in 
the place of excessive current den- 
sity. 

* * * 

Thus, the measurement first 
and control thereafter of wire ten- 
sions is of significance throughout 
all wire preparatory processes. It 
is particularly critical for the finer 
wire sizes. It influences the entire 
history of the wire, beginning 
with drawing, tinning, enameling 
and insulating, and its subsequent 
coiling and winding operations. 

* * * 

From the viewpoint of standard 
wire winding operations we want 
to be sure at all times, that the 
wire is laid down with a tension 
significantly below its yield 
strength and well within its prac- 
tical elastic limits.*) This will 
then take up in a non-destructive 
manner minor deformations that 
might have been applied due to 
such unavoidable remaining shock- 
*) For details of analysis and definitions re- 


garding the strength of materials, reference is 
made to Timoshenko (18). 


loading as occurs during normal 
handling. 


* * * 


At no time should we approach 
the danger limit of the ultimate 
tensile strength of a wire. The 
penalty for such excessive tension 
is lack of uniformity, both of elec- 
trical and mechanical characteris- 
tics of the coil, reduced resistance 
to insulation breakdown where 
the insulating cover was “crazed” 
(fracture-crevices in the insula- 
tion similar to those shown in Fig- 
ure No. 2) and “hot spots’? where 
the wire’s crossection had been 
narrowed down excessively over 
the adjoining wire-lengths thus 
producing excessive current den- 
sities of the wire at that spot. 

* * * 

Notwithstanding deviations for 
non-round mandrels, for the heay- 
ier wires, etc., what matters is 
that from approximately +25 
AWG and finer the linear relation 
is essentially correct. It is of 
value in the winding of the coils 
where the finer wires are used and 
the tension then becomes critical 
because even a few grams of ten- 
sion variation constitutes a signifi- 
cant percentage of the total Safe 
Tension. Hence precise control of 
tension becomes the more impor- 
tant the higher the wire number 
is (and thus the smaller the wire 
diameter and the allowable stress 
to which it can be exposed). 

o * *x 

Not only is the Safe Tension per 
unit crossection more critical in 
the use of the heavier wires. This 
condition is made even more severe 
due to the particular trade prac- 
tices of converting semi-processed 


wires. 
* *x * 


It is desirable then to hold 
means of control to approximately 
within a tolerance of plus or minus 
1 lb, when dealing with the heav- 
ier wires. This range is necessary 
due to the eccentricity of, and 
poor winding on some supplier’s 


spools. 
Y 7 * 


The increase in wire tension ex- 
perienced when the wire is wound 
off the supplier’s spool in some in- 
stances goes beyond proper engin- 
eering tolerances. 

*x * * 

A secondary necessity for close 

control at this point is that it is at 
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times customary practice to “pull 
down” wire from suppliers stand- 
ard dimensions to fit users parti- 
cular applications. 


* * * 


Thus, from the crystal size and 
the comparative loosening of the 
intermetallic bond within the core 
of an annealed wire to its crystal 
composition, micellar structure 
and the absorption of hydrogen 
due to annealing, there are many 
factors that influence the hard- 
ness of copper, its tensile strength 
and its Safe Tension. We are deal- 
ing with a material of essentially 
uniform chemical nature only. 
However, its changes in physical 
characteristics are such that we 
must reduce the permissible maxi- 
mum Safe Tensions as we go to- 
wards greater wire diameters. 
The microstructure of the wire 
changes with its diameter and the 
number and case history of cold 
forming processes to which it was 
subjected. 


Microstructural Considerations 


By the very nature of the deep- 
ening understanding of tensional 
characteristics, the limitations 
should be realized that this method 
imposes. 

* = * 

Production methods must by 
necessity be based upon the aver- 
age behavior of a large number of 
individual events. They can then 
be integrated into the function of, 
say for instance, the systematic 
stretch and improvement in micro- 
crystalline parallelism of a wire 
as it passes one capstan after the 
other and the drawing dies in be- 
tween. Industrial performance is 
ultimately based upon the summa- 
tion of single events in the fine 
structure of the individual micro- 
molecular components of the wire. 

* * x 

Change in physical structure is 
marked at all times by an incipient 
starting point. Local deformation 
and stretch starts with individual 
dislocations and movements within 
the magnitude of the metal cry- 
stals themselves. Such incipient 
motion can be observed with an 
electron microscope and by photo- 
elastic analysis practically at the 
origin of the load-extension curve. 
Actually the yield strength of a 
wire is a statistical concept only. 
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The material of which a wire is 
composed is heterogenous and not 
homogenous. Slippage between in- 
dividual grains starts early. The 
so-called yield point is just the con- 
dition where the probability of 
slippage is increased. 

* ” * 

We are dealing in toto only with 
the behavior of masses of wire 
that act as though they were op- 
erating under conditions that may 
be represented by the analogon 
that the statistical approach of- 
fers. We do not understand fully, 
however, the true individual physi- 
cal happenings (and_ therefore 
make no major improvements and 
inventions) till we recognize the 
factual meaning of the single 
event in all its criticality. Before 
we can go much further, a deep- 
ening of our knowledge is required 
of what holds matter together. 
Only then can we start to develop 
materials and methods in a direc- 
tion that will produce greater co- 
hesion between grain boundaries 
and reduce inter-metallic disloca- 
tions and slippage to their unavoid- 
able minimum. 

* * *x 

We are at the point of technol- 
ogy where further improvements 
in wires must be based upon the 
phenomena that occur at the level 
of the basic structure of the mate- 
rial under investigation. Thus the 
role of solid state physics is of 
major importance in improving the 
understanding of existing mate- 
rials and in raising their mate- 
rial parameters to comply with the 
increased performance demands of 
this age of space technology, elec- 
tronics and nuclear advance. 

* * * 

As we gradually progress from 
what was first the art more 
than the science of wire technol- 
ogy, as a logical system of sys- 
tematic quantitative recognition is 
introduced instead of repetition of 
action based upon empirical know]l- 
edge of results obtained when cer- 
tain steps are taken, chemical tech- 
nology grows to the point where 
it gives valuable assistance to the 
practical limitations posed by un- 
related empiricism only. Yet as 
chemical technology (in a general 
manner) is taken over by the quan- 
titative science of metallurgy, we 
find ourselves confronted with the 





increased performance  require- 
ments demanded by the missile, the 
jet engine, the micro-miniature 
ultra-high-frequency circuits, the 
gas turbine and nuclear propulsion 
systems — to mention but a few 
of the new requirements that this 
second half of the 20th century 
posits. In the copper itself as well 
as in the tin, zinc and other mate- 
terials that cover the copper core, 
changes are initiated under stress. 
This basis for the deformation of 
the material may be found in its 
fundamental structure. 3), 4), 8), 
14), 15), 16) 
* - . 

With critical conditions reached 
in many instances, further im- 
provements require advance of our 
fundamental knowledge of the 
properties of matter. From resist- 
ance to fatigue within the struc- 
ture of a sonically vibrated ele- 
ment of construction (16, 17,) to 
the yield strength. of cables ex- 
posed to nuclear radiation for a 
prolonged time, and from the 
stresses on guidance cables in mis- 
siles to supersonic aircraft we are 
dealing with a host of new require- 
ments where resistance to failure 
is vital for the end-use of the ma- 
terials thus employed. 

* * * 


Whereas in the instance of the 
manufacture of wire and wire- 
wound materials the methods of 
quality control by applied statis- 
tics are as valuable as they are 
nezessary, it should be realized 
that this method of investigation 
is geared in this particular in- 
stance to the maintenance of the 
status quo. If we are to make real 
progress, it is necessary to trans- 
cend a system of mutually benefit- 
ting superficial improvements in 
hardware. What is needed is a 
deeper understanding of the indi- 
vidual elements that constitute a 
wire, and their relative inter-action 
in the event of total or partial 
failure under the different forms 
of stress to which they are ex- 
posed. 

¥ ¥ 7 

By investigating the lesser 
known properties of materials such 
as the boundary conditions be- 
tween the grains that constitute 
the inside structure of an alloy, 
by the observation of individual 
dislocations and their motion in 
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and between the micro-crystals 
and their complicated relation of 
mutual bondage, by getting a work- 
ing theory of “lesser” known side 
effects such as the strange phe- 
nomenon of acoustic emission 
when a wire is stressed (13-17) we 
may indicate some of the inroads 
that can perhaps be followed for 
a better understanding of the phe- 
nomena as they occur at the basic 
structural level. This constitutes 
lateron the material with which 
we are working. X-ray diffraction 
patterns, while constituting a sta- 
tistical effect to some extent, are 
valuable in bringing about greater 
clarity of changes in the substruc- 
ture under stress. 


. * * 


Such apparently simple state- 
ments as a load-extension curve 
are nothing but the integration of 
the plurality of individual phe- 
nomena that constitute the grain 
movement, energy exchange and 
the bonding system at the submi- 
croscopic level. While utilizing the 
engineering approach that the 
standard methods of physical test- 
ing and chemical analysis offer, we 
must not loose sight of the fact 
that dislocation behavior and 
events that occur at the grain 
boundaries of the polycrystalline 
materials — to mention but a few 
possibilities out of a much larger 
multitude — are based ultimately 
on the strain occurring at the mi- 
crostructural level. A truly funda- 
mental study of the behavior of 
materials when same are exposed 
to vibratory stresses (whether me- 
chanical, acoustic or magnetic to 
mention but a few) must be based 
upon the deeper understanding of 
the individual events that under- 
lie elasto-plastic | deformation. 
Only in their apparent totality 
they constitute the macro-phenom- 
ena. If real basic progress is to be 
made, our perspective must include 
the vast possibilities that applica- 
tions of the science of solid state 
physics offers in our field. The 
deepening of understanding as to 
the true nature of causation in the 
field of micro-metallurgy may pave 
the way for important technologi- 
cal advances, such as_ stronger 
wires, controlled electric conduc- 
tivity, and faster production 


methods. 
* 7 * 
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Tension of Moving Wires 


It is important to call, in this 
connection, the attention of the 
serious investigator not only to 
the inside crystallographic struc- 
ture, but also to the deviations 
from the roundness of the wire 
diameter and the variations from 
smooth tensioning and uniform 
crossection of the conductors pro- 
duced thereby. 

* * * 

Surface imperfections vary from 
wire to wire and from die to die. 
Deviations from the average mean 
can be noted in terms of such sur- 
face imperfections as will offer an 
entering wedge for subsequent 
damage during the stresses of 
modern high-speed processing. 

* * * 


It should be realized that we not 
simply double the stress when the 
speed is doubled. The mass m per 
unit crossection of the wire sub- 
jected to a change of speed in the 
amount v, incurs a change in kine- 

m A Vv". 


tic energy of — Hence 


changes in speed that seem to be 
but minor in the absolute system, 
influence the physical nature of 
the process according to a square 
law. Dangerous conditions may 
therefore occur when the mass of 
a wire moves under the high- 
speed conditions demanded by ef- 
ficient production. 
* * * 

Particularly in such instances 
where frictional tensioning devices 
are used on the wire, lack of sur- 
face uniformity shows a corre- 
sponding change in the detent of 
a frictional tensioning device in 
contact with the wire not linearly 
but in accordance with an expo- 
nential function of involved 
nature. 

* * * 

This refers not only to the 
physical distribution of the metal- 
lic copper as such, but also to 
contaminations of the surface, for 
instance, in terms of inclusions of 
oxides and impurities. It is of at 
least equal importance in wires 
covered with insulation where the 
stick-and-slip character of surface 
friction may be found emphasized 
at times even more. 

* * * 


In view of the importance of 


actually knowing by objective in- 


strumentation in a quantitative 
manner such critical tensions, 
“feeling” tension of a wire that 
travels at high speed by hand is 
as antiquated as using the human 
foot as a measure of length in- 
stead of a scale. 
* * * 

In view of this condition of kine- 
tic energy transfer and the sudden 
shocks to which a wire is exposed 
while rapidly moving in accordance 
with the high preduction condi- 
tions required by effective plant 
operation, it is not necessarily cor- 
rect engineering to transfer an ap- 
parently safe operating tension as 
determined under the quasi-sta- 
tionary conditions of the labora- 
tory to the dynamic conditions of 
industrial production. The tension 
changes to which a wire is sub- 
jected when travelling through 
dies or over mechanical tensioning 
influences its structure differently 
as compared to the slow and 
steady forming when it is gradu- 
ally and slowly stretched on a ten- 
sile strength tester. 

* * * 

We can measure now, however, 
by quantitative instrumentation 
at which tensions a moving wire 
can be handled effectively. Lack- 
ing the fundament of a truly com- 
prehensive theory, the perform- 
ance condition of a given position 
may be assumed to be correct if 
it behaves for a prolonged time 
adequately under the conditions of 
that specific setting. The problem 
is then to transfer this condition 
of which an engineer justly can 
approve to the other production 
positions which exert an equiva- 
lent stress upon the wire. Thus, 
means for comparing objectively 
indicated tension at each position 
are necessary for the practical mill- 
man. He has to transfer the ten- 
sions known to produce best to 
all his other individual units and 
settings. Better quality and more 
economical, safer operation results 
from this. 

* og * 

For comparing such _ tensions 
and their variations during 
actual dynamic wire-winding or 
processing operations, an instru- 
ment was developed, therefore, 
which is shown in Figure No. 5. 
This Tension Meter is essentially 
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Fig. 5 — Trigger Tension Meter. Courtesy, 
Tensitron, Harvard, Mass. * * ‘ 


a three re'l>r device in which the 
two out’ rollers furnish the ref- 
erence sition for the wire and 
the center roller acts as a sensing 
element that is deflected against 
the restraint of a reliable beryl- 
lium copper spring. From the 
viewpoint of physical instrumenta- 
tion the 3-roller system consti- 
tutes a mechanical shunt. This 
makes possible to deflect the cen- 
ter roller but little (which avoids 
major bending which would dis- 
tort the wire). In order to make 
this small motion visible, a gear- 
train is used. This furnishes ade- 
quate mechanical amplification for 
showing clearly the deflection of 
the indicating pointer on the dial 
facing the operator. 


Trigger Tension Meter 
Figure No. 5 

An automatic inserting mecha- 
nism is used whereby the two 
outer rollers are lowered simul- 
taneously when the trigger of the 
mounting plate is depressed (in 
the same manner in which a gun 
is cocked). With the rollers thus 
opened wide for wire insertion, 
the wire — even when in full 
motion — is held against the 
mounting plate and placed auto- 
matically upon the two outer roll- 
ers. Releasing the trigger gently, 
the wire drops into test posi- 
tion between the V-grooves of the 
pulleys. The ball bearing rollers 
are recessed into the supporting 
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surface of the guiding shield. 
Thus, the wire cannot get caught 
in the back of the ball bearing 
rollers . . an important detail 
when dealing with wires travelling 
as fast as 10,000 feet per minute 
and with the probability of pro- 
duction speeds increased even 
more. 


A Simple, Qualitative Test 
For Yield Strength 


For doing this, the fine wire is 
held by a binding post or equiva- 
lent on one end. (See Figure No. 
6). The other end is pulled (at 
least for the thinner sizes) by hand 
while a Tension Meter is inserted 
wire 


into the thus. stretched. 


ings on the dial of the Tension 
Meter compares with the extension 
that is shown on the yardstick. 
Thus, in a simple manner we can 
tabulate for each load shown on 
the Tension Meter the length as 
read on the yardstick or equiva- 
lent. (Table No. 7). 


Table No. 7 
Tension in Grams Length of Wire 
Measured on the In Inches 
Tension Meter 
0 20 
30 20 1/16 
35 20 1/8 
40 start of yielding 20 1/4 
20 1/2 
40 20 5/8 
40 20 3/4 
43 21 
5 22 
45 (break) 22 3/8 














Fig. 6 — Feeling the Yield Strength of Fine Wire. * * * * * * * * * . * * 


Then, by slowly moving the hand 
that holds the wire away from the 
fixed wire-end, the tension on the 
wire as read on the Tension Meter 
can be seen to increase gradually. 
It can be “felt” when the wire 
finally starts to yield, that is to 
say, when no increase in tension 
is shown on the dial indicator des- 
pite the fact that the wire is ex- 
tended still further. 


* * x 

After the yield point, the read- 
ings on the Tension Meter remain 
essentially the same while the 
length of the wire increases. This 
indicates deformative processes 
and permanent wire damage. 
When winding wires into coils or 
for potentiometers, the wire must 
not be stretched at any time past 
this danger point where one can 
feel that the finer wires start to 
“flow”. 

* * * 

By pulling the wire along a 
graduated measuring tape or its 
equivalent, it can be seen by the 
gradual elongation of the wire how 
the load as indicated by the read- 


While the above should not be 
construed as a_ standard test 
method (since the speed of the 
hand is not evenly controlled and 
the pulling-speed influences the ul- 
timate breaking strength) we do 
have here a method to estimate 
with an accuracy that is sufficient 
for many practical purposes the 
tensional characteristics of a fine 
wire. It is particularly important 
that this method gives an indica- 
tion of the load above which in- 
jury takes place in fine wires. 


* * * 


The above figures were determin- 
ed for fine enameled copper wire. 
The average of 5 readings of its 
diameter taken before stretch was 
.0038” which is the equivalent of 
approximately AWG +38. Upon 
conclusion of the test, the diameter 
of the wire was again measured. 
After exposure to the ultimate 
breaking tension, the wire diame- 
ter, again as measured as the aver- 
age of 5 determinations, had been 
reduced to a permanent .0030”. 
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This is the approximate equivalent 
of AWG 4114. 


* * * 


That is to say, the wire was not 
only elongated from 20 to 22 in- 
ches in length, but at the same 
time its crossection and thus its 
total strength and current carry- 
ing capacity were impaired. Such 
narrower crossections of the con- 
ductor may produce of course 
over-heating, change the magnetic 
domains, create strains within the 
structure and cause other side- 
effects not readily discernible with 
the naked eye or devices sensitive 
to surface conditions only. 


* * * 


It is interesting to note that the 
yielding of the wire started in the 
vicinity of 40 grams in this in- 
stance. Despite the fact that the 
final break did not occur until 45 
grams, yielding and thus perma- 
nent set entered below the ultimate 
tensile strength. Thus, in order to 
be on the safe side during coil 
winding or similar wire prepara- 
tory operations, it is imperative 
that the tensions be kept well be- 
low the load where the wire “flows” 
during its actual processing. It is 
not enough to check the tension 
while the spool is essentially static. 
Hence objective tension indication 
first and tension contro] there- 
after as the sum of all the vary- 
ing tensions seems logical for good 
engineering. Methods of tension 
compensation can then be taken 
that will deliver the wire to the 
coil about to be wound under uni- 
formly proper winding conditions, 
avoiding over-stretching, deforma- 
tion, “crazing” of the insulation, 
permanent narrowing of the wire 
crossection and misalignment of 
the micellar structure. 


* * * 


Constructions of the type shown 
have been used successfully for 
wire sizes from +30 to +50 AWG. 
However, heavier equipment is re- 
quired, as a rule, for checking ten- 
sions on wire sizes larger than 
AWG #30. (Soft copper wires 
which stretch excessively at ten- 
sions less than 4 lbs. are an ex- 
ception. For such sensitive wires 
the 2,000 gram trigger meters 
should be used). Thus, for sizes 
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between approximately +15 and 
+27, a new Lever-type Tension 
Meter was designed. It is shown in 
the subsequent picture No. 8. 





Fig. 8—Lever Tension Meter for the Higher 
Tensions. Courtesy Tensitron, Harvard, Mass. 


Lever Tension Meter 
Figure No. 8 


This heavier, lever type meter 
can be constructed in ranges up 
to many pounds. The particular in- 
strument shown has a range of 
50 lbs. The three roller shunt was 
used again because it makes the 
Tension Meter essentially inde- 
pendent with respect to the direc- 
tion in which the wires run. In 
view of the larger forces employ- 
ed, however, an inserting mecha- 
nism is used which lowers the two 
outer reference rollers simultane- 
ously by the use of a compound- 
action lever instead of the trigger 
operated mechanism shown previ- 
ously. In such heavier wires their 
stiffness and diameter are not 
negligible any longer and compen- 
sation has to be made for them. 


* * * 


Such heavier meters are used for 
checking tension during insulat- 
ing and tinning of wires and also 
during certain wire-drawing op- 
erations. 


Tension in Non-Round Coils 


In winding rotors for fractional 
horsepower motors with wires of 
on or about +27 AWG, it is help- 
ful to check and control the dy- 
namic tensions encountered par- 
ticularly in covering a non-round 





cavity or rotor. 
* * * 


Whereas in a round coil there 
is a uniform winding speed for 
each layer of wire when the man- 
drel is rotated, acceleration and de- 
celeration enter when depositing 
wires upon mandrels of square 
crossection or upon cores of non- 
round shape. Tension is then not 
equal any longer to the diameter 
only. As can be seen from the next 
picture No. 9, the speed of the wire 
is highest when the wire is laid 
on a mandrel of square crossection 
in such spaces where it is nearest 
to the axis of rotation. 





’ R max \ 











Fig. 9—Speed of Wire Changes with Distance 
from Rotary Center of Non-Round Coil-Form. 


We are, then, not dealing any 
longer with uniform wire trans- 
port, but with a variation of ten- 
sions which in this instance change 
4 times per revolution. Accelera- 
tion enters each time when the lay 
of the wire approaches the larger 
diameters as demanded by the 
greater radius distance R max and 
deceleration when the wire moves 
from R max to r min. We are 
then, not dealing any longer with 
a uniform deposition of the wire, 
but with its acceleration and de- 
celeration respectively in response 
to varying radius vectors. Thus, 
uniform tension restraints will not 
answer the question of protecting 
the wires any longer for non-round 
coils. 

* * * 

Variable tensions have to be 
used instead. A number of meth- 
ods are in use to compensate for 
this change of winding speed and 
thus tension. On smaller wires, 
dancer arms are frequently used 


(Please turn to page 1664) 
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Bonding Characteristics of Insulating Varnish 
and Wire Enamel Systems 





Motors, generators, transform- 
ers and similar electromagnetic 
devices are all subject to electri- 
cal, mechanical and thermal 
stresses which cause movement 
and failure of coils if not held 
rigidly. In some designs, tie cords, 
banding and similar methods are 
used to hold magnet wire coils in 
place. In the greatest number of 
cases, however, it is the insulat- 
ing varnish alone which bonds and 
holds the coils in place, preventing 
movement and failure of the 
equipment. Therefore, it is ex- 
tremely important for the design 
engineer to be certain that the 
varnish being used will do the job 
for his particular machine. To a 
large degree, application will dic- 
tate the type of varnish needed. 
For example, large coils of a mo- 
tor stator or coils of a transformer 
require a pliable, tough varnish 
which will allow the coils a small 
degree of movement or flexibility 
without cracking or losing adhe- 


sion. 
* * * 


On the other hand, a high-speed 
wound rotor which is acted upon 
by severe centrifugal stresses 
must have a hard, almost brittle 
varnish to hold its coils in place 
when running at high temperature 
under full load. 

* x *x 

How then can the insulation en- 
gineer know that the varnish he 
plans to use will have the holding 
power needed for each applica- 
tion? Winding a large expensive 
machine and experimenting by 
trial and error is obviously not the 
answer. There must be some way 
of telling from laboratory tests 
which varnish should be used — 
but which test method will do 
this? The test, of course, should 
be simple, inexpensive and the re- 
sults obtained should be repro- 
ducible. Over the years, a number 
of methods have been devised and 
used: 
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1. Splints made of short lengths of 
magnet wire, bonded with varnish, 
have been tried. The force required 
to pull the center wire from the 
splint will show the bond strength 
of the varnish to the magnet wire. 


2.A similar test specimen for the Bun- 
die Bo: ding Test consists of a num- 
ber of short lengths of wire bun- 
dled around a center wire. This 
specimen is dipped in insulating 
varnish and cured. The force in 
pounds to pull the center wire from 
the bundle gives higher values than 
the splint test and is a good meas- 
ure of bonding strength. (See Fig. 


+a 





Fig. 1— Preparing bundle bonding specimens, 


3. One manufacturer devised a test in 
which a brass screwhead is bonded 
to a metal plate by varnish. The 
force necessary to knock the screw 
over is used as a gauge of bonding 
strength. 


4. Another test is made by varnish- 
treating a spring-like coil of wire 
called a helical coil. By measuring 
force to break the coil, the strength 
of the bond is determined. 





Of all these tests, the Helical 
Coil Bonding Test has gained the 
widest acceptance and seems to 
represent more closely the bond- 
ing of insulating varnish in elec- 
trical equipment. This is espe- 
cially true of rotating machines. 
The Helical Coil Bonding Test is 
sometimes called the “Dow Corn- 
ing Bonding Test” because it was 
J. F. Dexter of Dow Corning who 
described this in Insulation maga- 
zine in September, 1955. 

¥* * * 

As the prime function of an in- 
sulating varnish (especially in ro- 
tating equipment) is to hold the 
coils together, the helical coil test 
is devised to measure this holding 
or bonding property. In its basic 
form, this test is: 


1. Wind a coil of magnet wire on a 


mandrel; (See Fig. 2) 





Fig. 2 — Winding helical coils on a 1/4 in. 
mandrel, * * * * * * * 


2. Treat the coil with an _ insulating 
varnish; (See Fig. 3) 

3. Then break it in the transverse di- 
rection and measure how many 
pounds are required to do this. (See 


Fig. 4) 


* * * 


Most laboratories use 18 AWG 
wire for the coil, although this is 
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Fig. 3 — Helical coils are dipped in insul- 
+. ~ 


ating varnish. * 








Fig. 4 — Bonding strength of a_ varnish- 
treated helical coil is measured in =. test 
fixture of a tensile machine. 


not standard. Wire sizes from 15 
to 20 AWG can be used satisfac- 
torily. Coils may be wound either 
by hand or by mechanical means 
on a \4-inch mandrel. A fairly 
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constant tension should be kept on 

the wire, and it is important to 

wind one loop of the coil tightly 

against the next without “skips”. 
* * * 


Coils approximately 3 inches in 
length are dipped in insulating 
varnish and cured in a baking 
oven. Our laboratory has used 6- 
inch coils to facilitate dipping and 
to coat more coils in a single op- 
eration. These are later cut into 3- 
inch lengths. It is most important 
to adjust the varnishes by thin- 
ning to obtain a build of 1-milli- 
meter per dip. This is done by 
standard ASTM methods, using 
copper strips. Having all varnish- 
es in a test so adjusted will tend 
to produce greater reliability and 
will minimize erratic results. For 
example, varnishes which are ex- 
tremely high in viscosity or solids 
may produce heavier coats, and 
work to the advantage or disad- 
vantage of a particular varnish. 
Adjusting to a uniform film thick- 
ness puts all varnishes on a com- 
mon footing. 

* * * 

The coils are usually given two 
varnish applications, reversing di- 
rection between dips. This will 
give a uniform build along the full 
length of the coil. In some cases, 
however, the bonding strength 
with one dip may be of interest. 


* * * 


The important thing to remem- 
ber is to eliminate as many errors 
as possible by treating all mate- 
rials in a particular test alike, 
thus attaining reproducible re- 
sults. For example, dipping should 
be done under standard tempera- 
ture conditions. Coils are with- 
drawn from the varnish at a uni- 
form rate. A practically universal 
method in varnish laboratories is 
to use a Fisher-Payne Dip Coater, 
removing specimens at a rate of 4 
inches per minute. 

* * * 

Coils in an individual test should 
be cured in the same oven simul- 
taneously. The bake cycle (tem- 
perature and time) should be 
carefully controlled. 

* * * 


Coils are now ready for test. 
These are broken in a transverse 
fixture having a dimension of 134 
inches between outside anvils. The 
center anvil is adjusted as close to 








Fig. 5 — Closeup of the test fixture ter 
balhing helical coils. 


the middle as possible. (See Fig. 
5) Tensile machines having a uni- 
form rate of drive are helpful. We 
have found that approximately 3 
inches per minute produces good 
results. 

* - * 

Provision should be made to 
test coils at elevated tempera- 
tures. As motors and transform- 
ers get hot, it is important that 
the varnish hold the coil under 
these conditions. We must, there- 
fore, know how the varnish will 
bond at 100, 130, 180 C. or high- 
er. The small oven around the test 
fixture will permit the tester to 
get this data. (See Fig. 6) 








Fig. 6 — A small oven around test fixture per- 
mits obtaining data at elevated temperatures. 


Let us look for a moment at the 


data one can obtain by this 
method: 
* * * 
Figure 7 is a graph of bonding 


(Please turn to page 1672) 
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The Manufacture of Wire Products--Oven Racks, 
Baskets and Refrigerator Shelves 





It is indeed a pleasure to have 
the opportunity of addressing the 
Annual Covention of The Wire As- 
sociation on the subject of the 
manufacturing of Oven Racks, 
Baskets, and Refrigerator Shelves. 

* * * 

Our company has been manu- 
facturing wire products since 1947, 
and our activities have been con- 
fined strictly to contract work for 
the major appliance manufacturers. 
Our customers include: Frigidaire, 
a Division of The General Motors 
Corporation; The General Electric 
Company; Westinghouse Electric 
Corporation; The Tappan Stove 
Company and The Philco Corpor- 


ation. 
* * 


* 

It is true that we have confined 
ourselves to high production work 
and in the course of any single 
year we produce as much as 300,- 
000 to 400,000 pieces of a single 
item, however, we are not able 
to produce any one item on a long 
production run. We are indeed 
very fortunate if we are able to 
produce any one item in lots of 
25,000 to 30,000 pieces. Conse- 
quently, our equipment has to be 
extremely versatile in that we 
must be able to tear down and 
set up in a very short period of 
time. You might say that our plant 
is, for all effective purposes, a 
large job shop operation. 

* * + 

As all of you probably know, the 
appliance industry, with particular 
reference to refrigerators and gas 
and electric ranges has for the past 
few years been very much de- 
pressed, particularly from a profit 
standpoint and therefore we find 
that being a supplier requires ex- 
tremely low pricing, and profits 
are only gained by a constant in- 
vention of new and better methods 
of fabricating and finishing wire 


products. 
* * * 


I am going to attempt to de- 
scribe the fabrication of Oven! 
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Racks, Baskets and Refrigerator 
Shelving to you by means of photo- 
graphs which have been taken 
from time to time in our plant. It 
is unfortunate that we were unable 
to obtain the photographs that we 
would like to have had but our 
plant has been on strike since Au- 
gust 1, and consequently some of 
the photographs are not as good 
as we would like them to be. 


Wire Shelving—Oven Racks 

and Refrigerator Shelves 
(Figure No. 1 — Wire Straight- 
ener) From the picture you can 





Fig. 1 *# * * + * * * * * * 


see that we use the conventional 
methods of wire straightening in 
order to obtain frame wires or fill 
wires for wire shelves. This, of 
course, would also apply to produc- 
tion of items such as baskets. 

* *x * 


(Figure No. 2 — Frame Bender) 





Fig. 9 * * * * * * x * * = 





We have found from experience 
that there is very little wire fabri- 
cating equipment on the market 
today. As an example, we have 
never been able to find an effec- 
tive machine to form frames of 
various sizes. This machine was 
designed and built at our plant. 
In the background you can see the 
operator is loading the straight- 
ened and cut wire into a hopper 
type feeder. The wire is fed by a 
belt into the frame bender where 
the two outside bends are first 
made and then the two inside 
bends are made. After bending is 
completed the formed frame is 
then dropped off into a catcher lo- 
cated in the center of the picture. 
This type forming enables us to 
hold very close tolerances which 
are required for shelves, particu- 
larly in reference to refrigerator 
requirements. To a frame we now 
attach the fill wires by means of 
resistance welding. No doubt, all 
of you are quite familiar with the 
method of applying the fill wires 
using a conventional Press Welder. 





Fig. 3 * * * * * * * * * * 


(Figure No. 3) — Fill wires are 
hand loaded into a fixture and then 
welded at each wire intersection. 

* * * 

(Figure No. 4) — The conven- 
tional method of welding by means 
of a Precision type welder is far 
too slow for us to be competitive 
and consequently we designed and 
built in our plant, an automatic 
welding machine which is com- 
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Fig. 4 ¢ * * * * * * * * * 


monly called The “Flying Dutch- 
man”. In this photograph you can 
see the back end of this machine 
where completed frames are loaded 
into a hopper and are automatical- 
ly dropped onto a chain which car- 
ries the frame underneath an au- 
tomatic feeder (Figure No. 5) for 





the crosswires and then through 
welders and trimmers to complete 
the welding cycle. 

o * * 


(Figure No. 6) — It might be 





well to note that the welders on 
this machine are equipped with 
floating electrodes which were de- 
signed and built by The Bauer 
Bros. Company. The common 
method of welding on any auto- 
matic machine has been by the in- 
dex method but on our machine the 
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movement of the work is contin- 
uous and the electrodes do the in- 
dexing. This enables us to produce 
on our “Flying Dutchman” at a 
rate of 425 pieces per hour. 
* * * 

(Figure No. 7) — This shows the 
completed shelf coming out the 
end of the machine. 





Fig. 7 * * * * * * * * * * 


(Figure No. 8) — Quite a num- 





Fiz. 8 * * * * * cd * * * * 


ber of refrigerator shelves are 
made with a front rail and a back 
rail rather than a complete frame. 
When this type of design is re- 
quired we are able to produce with 
one of our “Flying Dutchman” 
Welders at a very economical rate. 
The front and back rails are fed 
direct from coils. The straighten- 
ing is done by rollers mounted at 
the back of the machine. The fill 
wires are hopper fed and again 
the floating electrode type welder 
is used and the trimming is done 
automatically. 
* * * 

(Figure No. 9) — This is a pho- 
tograph showing the shelving com- 
ing out of The “Flying Dutchman” 
Welder on a continuous basis. To 
obtain the proper width of the 
shelf we have a flying cutoff which 
cuts both the front and back rail 





Fig. 9 * * * * * * * * * * 


of the shelf. This type of machine 
enables us to produce at an eco- 
nomical rate of 500 pieces per 
hour 

* * * 


(Figure No. 10) — After cut- 





10 * * * * * * * * * 


Fig. 


ting to the proper width the 
shelves drop into a transfer table 
which carries the shelf in and out 
of chamfering tools which deburr 
the cut ends. 


Baskets 
(Figure No. 11) — The market 





Fig. 11 * * om * * * * * * 


for freezer baskets has increased 
tremendously in the past four or 
five years due to the fact that 
most refrigerators are designed to 
have a freezer compartment in the 
lower part of the box and a basket 
is required to give effective circula- 
tion and also ease of storage with- 
in the freezer compartment. In the 
design of baskets we have at- 
tempted to make all baskets in 
such a manner that all wire with 
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the exception of the top frame wire 
can be welded in mat form. From 
this picture you can see what is 
commonly called a Mat Welder. 
This is a series type welder so de- 
signed to allow us to weld all in- 
ner sections of the left to right 
and front to back wires at one 
time. 





Fig. 12 * * * * * * * * * 


photograph you can see where the 
mat has been folded and is being 
withdrawn from a hydraulic press. 
It is then processed to a single 
press operation and we now have 
a basket in its final shape. 


* * * 


(Figure No. 13) — In this weld- 





ing operation you can see that we 
are welding with a press type 
welder. The intersection of all hori- 
zontal and vertical wire at the end 
of the basket are welded. 


* * * 


In the last operation you can 
see that the top frame has been 
added and the basket has been com- 
pleted. All baskets produced by 
our company are vroduced in the 
sequence that we have shown with 
small variations required such as 
the addition of roller brackets, 
stop tabs and the like. 
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Miscellaneous Production— 
Clothes Guard 


In the prdouction of wire shelv- 
ing and baskets we ourselves find 
it impossible to confine ourselves 
strictly to this production only. 


* x * 


(Figure 14) — Recently we were 





asked to design and produce a 
clothes guard for an automatic 
washer. The purpose of the clothes 
guard was to prevent small items 
such as children’s socks, small 
handkerchiefs and the like to be 
thrown out of the tub during the 
spin-dry action. We designed a 
part consisting of three wire rings 
joined by eleven radial stays. The 
ring was completed by the attach- 
ing of two sheet metal parts which 
were joined together by means of 
tabs after the part was installed 
in the washing machine. From this 
photograph you can see that we 
designed and built an index weld- 
ing fixture which contained the 
rings and the radial stays so that 
the table could index and weld the 
radial stays to the rings at each 
location. Two tables were made 
so that one ring could be welded 
while the other fixture was being 
loaded. 
* * * 

(Figure No. 15) — This photo- 
graph shows the complete ring 
being prepared for finishing. The 
finishing of refrigerator shelves 
and freezer baskets is most exact- 
ing with specifications becoming 
tighter year after year. At the 
present time we have been asked 
to supply parts that would pass 
96 hours in a standard ASTM Salt 
Spray Cabinet. Just recently the 
specifications have been changed 
from a 20% solution at 100°F to 
5% Salt Spray Solution at 100°F. 





In order to meet this type of con- 
dition, it is necessary to plate with 
either zinc or Copper, Nickel, 
Chrome and then apply a clear 
Epon coating which is baked for 
twenty minutes at 350°F. It might 
be well to bring out at this time 
that the only way a specification of 
this type can be met is to have a 
proper clean and smooth surface 
on the wire which we use. Our 
plating, both Zinc plating and Cop- 
per, Nickel, Chrome is done on 
automatic plating equipment. 


* x * 


(Figure No. 16) — This photo- 





Fig. 16 * * * * * * * * * 


graph shows shelving being plated 
on our automatic nickel machine. 


* * * 


(Figure No. 17) — This photo- 





Fig. 17 * * * * * * * * ca 


graph shows baskets being plated 
on our automatic zinc machine. 
(Please turn to page 1676) 
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In this department will be published helpful hints on how to do things and the questions asked by our readers on 





wire processing problems, together with the answers and comments thereon received from the field. In no instance will the 
identity of the persons asking for advice or of those supplying it be published. 

Our readers are invited to send helpful contributions and to submit questions on their technical problems to the Editor. 
These will be answered from information on hand or from the field, when it becomes necessary to secure counsel from that 


source. 





QUESTIONS AND ANSWERS 


Question 

Could you supply information 
on the drawing of wire from C1010 
or C1008 rod to produce bright 
basic wire with an extra clean fin- 
ish, free from surface imperfec- 
tions, for subsequent electrolytic 
plating? My questions are: 


1. Are the rods lime coated after 
pickling or has some other coating 
proven better? 

2. What percentage of reduction be- 
tween drafts is recommended for 
general practice? 

3. Is the wire dry drawn to size with- 
out intermediate annealing and, if 
so, down to what gage? 

4. Should the wire be grease drawn or 
will some other lubricant give best 
results? 


Reply No. 1 
We will try to answer the ques- 
tions concerning Bright Basic Wire 
of plating quality. This, of course, 
is known as ‘Extra Clean Smooth 
Bright Basic’ in the commercial 
terminology. 


1. The general practice is a light 
lime coat, although borax coat- 
ing has been successfully used 
in some cases. 


2. Percentage reduction, that is, 
drafting practice varies widely 
in various mills. For the prod- 
uct required, the writer believes 
a minimum of 40-50% reduction 
should be given, but that far 
better results are obtained from 
giving two comparatively light 
drafts of 20-25% rather than 
one very heavy draft, the whole 
purpose being to burnish the 
surface, which a very heavy 
draft will not do. 


3. A 1008 or 1010 steel is drawn 
dry direct from the rod without 
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annealing. These steels can be 
drawn 80% reduction or more 
before annealing for further re- 
duction is required. There 
should therefore be no problem 
in this regard, unless very small 
wire sizes are to be made, or 
some very severe forming is 
to be done. 


4. We would not use anything but 
grease lubricant for this work 
due to the necessity for easy 
cleaning and the surface polish 
required of the wire. 


Reply No. 2 
Following is some information 
regarding the production of Bright 
Basic Plating Quality Wire with 
extra bright finish. 


1. We have found light lime coat- 
ing to be most suitable for pro- 
duction of bright extra clean 
wire for plating. 


2. In order to obtain surface suit- 
able for plating, we find a mini- 
mum of 50% reduction in draw- 
ing is necessary. 


3. Wire is normally dry-drawn to 
size without annealing. The 
question of annealing would be 
determined by the softness of 
the material required for end 
use or if the diameter required 
is smaller than can be produced 
from hot rolled rod. 


4. We find regular wire drawing 
grease more suitable for this 
type of work. 


Reply No. 3 
It is difficult to answer questions 
in regard to the manufacture of 
bright basic plating quality wire 
as conditions in various mills differ 
so much. Type of steel, heating and 


rolling practices, water supply, 
chemical make-up of lime, type of 
drawing machines, etc, all enter 
into answering such questions. 

* * * 


In view of the above we submit 
the following answers to your ques- 
tions: 


1. We have been more successful 
in using lime coatings. 


2. This would depend upon the 
type of machine and the end 
product desired. 


3. Whether the rod is dry drawn 
to size with or without anneal- 
ing depends upon the temper 
required by the fabricator. 


4. We have had best results with 
grease drawn or wet drawn 
wire. 


Reply No. 4 
The writer has prepared the fol- 
lowing information relative to pro- 
cesses involved in the wire mill in 
producing extra smooth clean 
bright wire finish for subsequent 
electroplating — the steel involved 

being C-1008 or C-1010. 


1. The general practice is to lime’ 
coat in the cleaning line with 
a very light lime coat and 
thoroughly bake the lime. 


2. At least 30 to 35% reduction in 
area is recommended. 


3. The green (hot rulled) rod in 
C-1008 or C-1010 may be drawn 
to as fine as 16 gage (.0625”) 
before annealing becomes nec- 
essary. This is predicted on the 
use of a 7/32” (.218”) rod 
which is the smallest rod size 
produced on most rod mills to- 
day. It should be kept in mind, 
however, that the tensile and 
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hardness increases with _in- 
creasing percentages of cold 
work. Consequently the neces- 
sity for annealing in process 
may or may not be necessary 
depending upon the end use of 
the wire and amount of cold 
forming required. 


4, General procedure is to grease 
draw, using a proven grease 
that gives best results for the 
individual mill practice. 


* * * 


General Comments — In passing 
out the above information, the 
writer wishes to point out that 
only a dry drawn wire has been 
considered and one that is direct 
drawn from the hot rolled rod. 
Naturally such additional proced- 
ures as wet drawing or annealing 
in process, which are added cost 
treatments, may be expected to 
materially improve smoothness and 
polish. Any one seriously interested 
in the subject of wire finishing 
should refer to the description of 
‘Wire Finishes’, pages 32 and 33, 
carbon steel Rod and Wire Manual, 
published by the American Iron & 
Steel Institute, 150 E. 42nd St., 
New York 17, New York. 


Reply No. 5 


Referring to your questions re- 
garding the drawing of bright 
basic wire, plating quality, it is my 
suggestion to the inquirer to use 
a very clean heat of steel of either 
C1010 or C1012. This will mean 
that the copper should be .12 max. 
This material should be cleaned 
and either lime or borax coated. 
The reduction in area should be 
standard low carbon practice, and 
I would suggest that the wire be 
drawn through grease. 


* * * 


The question concerning drawing 
from annealed stock naturally 
must take into consideration ten- 
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sile requirements. As to the finish 
of the wire itself, I believe that 
much depends upon the surface 
conditions they have in the rods. 
If the surface condition is not good, 
then annealed stock would do a 


better job. Of course, the cost 
angle must be considered. I would 
suggest that questions on lubri- 
cants be addressed to our lubricant 
suppliers, as they have many dif- 
ferent lubricants that can be used 
on different types of equipment. 
* * * 

The question of making good 
plating quality wire is one of the 
keen points of interest of many 
of the boys in The Wire Associa- 
tion. If and when you get the an- 
swer how to make this material, 
I would appreciate receiving in- 
formation. This is one of the 
toughest products that any low 
carbon mill in the United States 
has to solve. When the subject is 
discussed it usually ends up by 
someone saying: “Why don’t you 
draw all the plating wire so we 
won’t have the worries?” That 
will give you an idea of the rigid 
inspection that is given to this type 
of wire. 


Reply No. 6 

1. The rods should be lime coated 
after pickling. Assuming the 
rod size to be 3%”, the rods 
would be given one dip in a 1% 
lime bath after the cleaning 
operation. 

2. For one hole drafting to pro- 
duce extra smooth clean bright 
finishes a minimum draft of 
30% reduction in area is re- 
quired. 

3. Since there would be only one 
draft involved, annealing would 
not be necessary. The rods 
would be dry-drawn one hole to 
the finished size. 

4. Extra smooth clean bright fin- 


ishes can be produced by either 
two hole drafting through a 
mixture of grease and lime, or 
by one hole drafting through 
a soap-lime paste mixture. 


* * * 


Both of the above lubricants are 
made up in the mill. The two-hole 
grease and lime lubricant is made 
by mixing 50 pounds of Esso #1 
Wire Drawing Grease with 150 
pounds of hydrated lime. Thorough 
mixing is accomplished by tumb- 
ling the lime and grease in a rotat- 
ing ball mill for about 30 minutes. 


* * * 


The one-hole soap-lime paste 
lubricant is compounded by gradu- 
ally adding yellow soap (Armour’s 
Flintcote) to a bucket containing 
an 8% lime suspension and stirring 
until a paste is formed. After the 
paste is allowed to age for about 
2 weeks it serves as an excellent 
one-hole lubricant to produce extra 
smooth clean bright finishes. 


Wire Bend Test Jig 


The inspection section of the 
metallurgical department, Houston, 
Texas works of Sheffield Division, 
Armco Stee] Corporation, had a 
problem of bending a large volume 
of wire and rod. 

* * * 

ASTM A 82 - 58 T specification 
for cold drawn steel wire for con- 
crete reinforcement requires that 
material meeting this specification 
must be bent cold 180° around a 
pin, the diameter of which is equal 
to twice the diameter of the speci- 
men. The method being used to 
bend the wire was laborious and 
dangerous, as the wire had to be 
bent by a man pulling on a handle, 
and occasionally a specimen would 
slip and the man would loose his 
balance. 

(Please turn to page 1661) 
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Glass Sealing Wires 





Introduction 


The art of sealing metals to 
glass is an ancient one. The tech- 
niques of enameling and the seal- 
ing of precious metal foil to glass 
have been practiced for many 
centuries. However, except for the 
19th century use of platinum as 
a glass sealing wire, present day 
materials’ and methods’ technology 
are 20th century developments. 
The rapid growth of the manufac- 
ture of the low cost products of 
our electronic and lighting indus- 
tries has been dependent on a 
similar growth in glass-to-metal 
sealing techniques. 

* * * 

This paper presents the princi- 
ples of sealing wire in glass which 
have become apparent over the 
years of investigation and produc- 
tion. The scope of the subject is 
such that it necessitates the inclu- 
sion of a discussion of glass and its 
characteristics as well as the met- 
als involved, and the difficulties en- 
countered in sealing one to an- 
other. It should be noted that 
although this paper is confined to 
a discussion of internal seals, that 
is, the glass surrounds the wire, 
many of the sealing materials dis- 
cussed are used in other forms 
such as strip, ribbon, or stamped 
parts and as such may be bonded 
to glass to form external, butt, 
tubular, window, or other type 
seals. These are beyond the scope 
of this paper and will not be men- 
tioned again. 


¥* * . 


Throughout the paper, generous 
use is made of references to which 
the reader is referred for addi- 
tional or more detailed informa- 
tion. 

* ~ * 

A true glass-to-metal seal as 
discussed herein refers to one in 
which the glass and metal have be- 
come tightly bonded one to the 
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other and form a gas tight or im- 
pervious seal. No consideration is 
given to seals which require the 
use of any resin, sealing wax, 
pitch, solder, etc. to make them 
gas tight. 

* * * 

The uses of glass sealing wires 
are obvious, ranging from lamp 
and flash bulbs through radio 
tubes and complex electronic 
equipment. The sealing wires per- 
form the function of conducting 
electrical power, impulses, or sig- 
nals into and out of the sealed 
envelope. The glass, in addition to 
sealing to the wires and electri- 
cally insulating them, may form 
the envelope as in a lamp. A spe- 
cial category is hermetic sealing 
which can give a standard part, 
a relay for instance, a longer and 
more reliable life by eliminating 
its exposure to dust, dirt, mois- 
ture, and fungus growth. 

* * ¥* 

Automatic equipment is normal- 
ly used to join the lead wires 
to the glass and form a completed 
stem or header as shown in Photo 
1. Additional automatic equipment 
and hand operations are used to 
add the necessary filaments, plates, 
etc. and to seal the envelope in 
place. Photo 2 illustrates diode 
components. Note that the section 





Photo 1 — Stems and Sub-Assemblies (%4 size) 
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Photo 2 — Lead Wires (about ™% size) * * 


sealed in the glass may be quite 
short, often as small as two milli- 
meters in length. Since the cost of 
the sealing wire is considerably 
higher than that of other wires, 
and since it may not possess the 
required properties for use inside 
or outside of the sealed envelope, 
the use of two- and three-piece lead 
wires is common. During’ the seal- 
ing operation the glass and lead 
wires are heated by gas-oxygen 
flames until the viscosity of the 
glass has been lowered to the point 
where it will flow by gravity or 
may be pressed into the desired 
shape. 
* . * 

The stems or headers may also 
be manufactured by assembling 
the lead wires on jigs along with 
preformed glass and bonding by 
furnace sintering. 


Prerequisites for Glass 
Sealing Wires 


There are two main criteria 
which govern whether or not a 
particular metal and glass com- 
bination may be joined together 
to form a satisfactory seal. These 
are: 


1. During the sealing operation the 
glass must “‘wet” and adhere to the 
surface of the metal. Experience 
has shown that the “wetting” is 
greatly facilitated by either the use 
of a preoxidized wire or by oxida- 
tion of the wire occurring during the 
sealing operation. As the glass is 
heated and becomes less viscous, it 
flows on the oxidized metal and the 
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oxide begins to dissolve in the glass. 
If heating is continued long enough, 
a bright metalic surface will appear 
beneath the glass with all the oxide 
having gone into solution. The ideal 
situation appears to be one where, 
after sealing, a continuous bridge 
is formed from glass through oxide 
to metal with some residual oxide 
color in the seal. It has been shown 
that glass will not wet metal when 
fired under highly reducing condi- 
tions such as in hydrogen atmos- 
phere. Excellent wetting occurs, 
however, if the metal is preoxidized 
and then heated with glass in an 
inert atmosphere, such as nitrogen. 
The oxide layer must not be allow- 
ed to become too thick for then it 
may not dissolve to the proper degree 
in the glass and thus a porous oxide 
path for gas leakage will be estab- 
lished. Experience has also shown 
that the color of the seal is a good 
measure of the amount of undis- 
solved oxide remaining and, there- 
fore, it is often used as a control 
measure. 


2. The second criterion maintains that 
the seal established in 1. shall not 
be broken by any condition which 
may exist during either manufac- 
ture or service. This requires that the 
expansion curves of the glass and 
metal be as nearly identical as pos- 
sible over the temperature range 
between the strain point of the glass 
and the lowest service temperature 
to be encountered. As will be shown 
later, the non-linear expansion 
curves of the various glasses com- 
plicate the procedure, although 
through the use of special metals 
and alloys some reasonably good 
matches are obtained. Allotropic 
transformations which may occur in 
metals must be avoided since they 
are accompanied by sudden changes 
in length. Inflection points though 
are desirable as they permit the de- 
sign of lead wires which follow the 
non-linear expansion patterns of the 
glasses over the desired temperature 
range. 

* * * 


Other criteria for a good lead 
wire include the ability to with- 
stand the heat of the flames dur- 
ing sealing, the capacity to carry 
the required electrical load with- 
out undue heating, an absence of 
defects which could cause gas leak- 
age, good weldability, freedom 
from evolved gas in the seal area, 
and a production process which 
will provide a consistent high- 
quality product at a reasonable 
cost. 


Glass 

Glasses are composed primarily 
of oxides, the predominate one be- 
ing silica — Si0.. The oxides of 
aluminum, sodium, potassium, 
magnesium, calcium, boron, ba- 
rium, lead, iron, and other ele- 
ments may be included, either sin- 
gularly or in combinations, to yield 
a glass of the desired properties. 
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Glass has been defined as, “an 
organic substance in a condition 
which is continuous with and ana- 
logous to, the liquid state of that 
substance, but which, as a result 
of a reversible change in viscosity 
during cooling, has attained so 
high a degree of viscosity as to be 
for all practical purposes rigid.” * 
The continuous decrease in vis- 
cosity which glass undergoes as it 
is heated is well demonstrated by 
Figure I taken from Reference 5. 


practically no viscous yield. At this 
point glass is said to anneal in six- 
teen hours. 


2. Annealing Point: 1013.4 poises: (The 
upper limit of the annealing range. ) 
Exposure here for 15 minutes will 
cause thermally induced stress to de- 
cay to an inappreciable value. 


3. Deformation Point: 1011 to 1012 
poises: Also the point where an in- 
terferometer measurement of expan- 
sion shows the viscous flow to exactly 
counteract thermal expansion. 


4. Softening Point: 107.6 poises: (Not 
strictly comparable since they vary 
with glass density.) Defined as the 
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THERMAL VISCOUS PROPERTIES OF GLASS 
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INCREASING TEMPERATURES 





This is a plot of the thermal- 
viscous properties of glass in gen- 
eral. One specific glass will vary 
from another only in the tempera- 
tures where the various points oc- 
cur. Other meanings and signifi- 
cance may be attached to these 
points in addition to viscosity 
definitions : 

1. Strain Point: 1014.5 poises: (The 


lower end of the annealing range. ) 
Below this temperature there is 


> 


temperature at which a uniform 
fiber, .5 to 1.0 millimeter diameter 
and 22.9 centimeter long, elongates 
under its own weight at a rate of 1 
millimeter per minute when the up- 
per 10 centimeter of its length is 
heated in a prescribed furnace at 
the rate of approximately 5°C./min- 
ute. Figure shown is for a glass of 
2.5 grams/cubic centimeter density. 


5. Working Point: 104 poises: The up- 
per end of the working range where 
glass is generally formed into 
shapes. 


6. Fusion Temperature: 102 poises: At 
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this point a batch charge is consid- 
ered completely converted into glass. 


* * x 


These definitions are from Ref- 


erence 5. 
* * * 


The constant change in viscos- 
ity of glass as it is heated allows 
it to become very fluid without 
going through a melting point as 
in the case of metals. On cooling 
the glass there is no freezing point 
and no crystallization takes place. 
Through certain heat treatments 
a type of crystallization known as 
devitrification may be brought 
about but, as this condition ad- 
versely affects the properties of 
the glass, it is avoided, except for 
the latest pyrocerain glass mate- 


rials. 
* 7 ¥ 


The glasses used for sealing 
wires may be divided into two ba- 
sic groups, the “soft” glasses and 
the “hard” glasses. The “soft” 
glasses have the higher thermal 
expansion characteristics, usually 
around 90 x 10-7 unit/unit/°C., 
and soften at lower temperatures 
than the “hard” glasses. Thermal 
expansion of the “hard” glasses is 
one half that of the “soft”, run- 
ning about 45 x 10-7. Please refer 
to Table I for comparison of prop- 
erties of typical “hard” and “soft” 
glasses. 

¥ * * 

The strain existing in the glass 
surrounding a metallic wire may 
be broken down into three compo- 
nents: axial strain, radial strain, 
and circumferencial strain. These 


TABLE I 


strains have definite relationships 
one to the other and depend on 
which of four possible states exist. 
Starting from a strain free condi- 
tion, a section of heavy glass bead- 
ed wire will show the strain rela- 
tionships as indicated on Figure 
II. Expanding this situation to in- 
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STRAIN CONDITIONS IN GLASS 
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AXIAL RADIAL TANGENTIAL 


Expansion of Metal Tension Compression Tension 


greater than Glass 


Heating 


Cooling Expansion of Metal Compression Tension Compression 


greater than Gless 


Hesting Expansion of Metel Compression Tension 


less than Glass 


Compression 


nsion of Metal 


Expa Tension Compression 
less then Glass 


Cooling Tension 


clude a multiple wire seal made 
with a lead wire which has a ra- 
dial expansion considerably differ- 
ent from its axial expansion (a 
situation to be discussed later), it 
may be seen that complex strain 
patterns exist. These patterns will 
be modified by thermal gradients 
during the sealing and subsequent 
cooling operations which through 
non-uniform cooling cause viscous 
yielding to take place in some 
areas and not in others. The usual 
policy is to follow the sealing op- 
eration with an annealing cycle 
which is governed to produce the 
optimum strain condition for the 
part in question. 


PROPERTIES OF GLASSES 





















































Thermal Expansion } 
No. Unit/Unit/°C Annealing| Softcning Working 
Type Designation | 20 to 300°C ange Point | Point } Point Uses 
4 
Sota Lime 0080 92 x 10°? slo | 656 1000 Laxp Bulbs 
Potash Soda Lead oul0 91 x 1077 428 | 626 970 Stems for Lamps. and 
Potash Soda Lead 0120 Os x 10°7 433 630 } 975 Bulbs 
Ci.romc-Steel 
Scaling Glass 020 96 x 1077 L25 607 High Temperature 
“Siatlar to 0120 6160 $2 x 1077 433 627 Tubes, Missiles, 
Similar to 0120 6161 92 x 10-7 otc. 
Hultifora 7295 5b x 10-7 | 366 65 655 Copper Sealing Glaso 
Borosilicate 7040 475x107 | eh 702 1060 Kovar 
Rorosilicate 7050 L6 x 1077 196 703 Molybdenum Sealing 
Borosilicate 7060 50 x 10-7 495 690 
Borosilicate 7052 46 x 10-7 75 708 } 11s Most popular. Kover 
L Sealing. Molybdenus 
Borosilicate 7720 % x10-7 518 755 | 1210 | High wattage lamps and 
: | | tubes. Tunesten 
; t ’ inact ates 
Borosilicate 740 33 x 1077 555 820 1220 | Tungsten Sealing, 

















Note: The No, Designation is the Corning four number code which has found widespread use in the glass sealing industry. 
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Metals 


The conductors used as glass 
sealing wires may be separated into 
three basic groups — pure metals, 
alloys, and composites. Although 
all groups are used by today’s pro- 
duction methods, by far the great- 
est volume of seals is produced 
using a material from the compo- 
site group — dumet. 


* ¥ * 


1. Pure Metals: Pure metals 
(commercial grade) exhibit linear 
thermal expansion characteristics 
over the range of temperatures en- 
countered in seal making. Figure 
III shows the thermal expansion 
curves of four commonly used 
metals and several glasses which 
could be used with them. 


* * * 


a. Platinum: Of the pure metals, plati- 
num was the earliest to be used, but 
has been limited to very special ap- 
plications by its cost. Early incandes- 
cent lamps and electronic tubes de- 
pended almost entirely on platinum 
wire seals. Except for the cost factor, 
platinum in many respects possesses 
excellent lead wire properties. Its 
thermal expansion coefficient of 92x 
10-7 matches well with most “soft” 
glasses. (Figure II shows platinum 
compared with 0120 glass.) Its low 
yield strength allows some relieving 
of the stresses set up in these seals. 
Platinum’s high melting point and 
excellent resistance to corrosive ele- 
ments can be significant factors in 
design on critical applications. The 
heating of platinum to temperatures 
involved in glass sealing and cooling 
to room temperature does not form 
any visible surface oxide. Reference 
5 gives information indicating that 
the surface must form a slight oxide 
layer since the wetting ability of 
glass on platinum is increased by 
the presence of oxygen. Its electrical 
resistance is comparatively good for 
a lead wire material. Platinum is ex- 
tremely ductile and may be either 
hot or cold worked. It is good prac- 
tice to chemically clean or pickle 
platinum (10 to 15% HCI recom- 
mended) prior to annealing, other- 
wise contamination by diffusion may 
occur. 


b. Tungsten: Tungsten possesses sev- 
eral properties which brought about 
its use as a glass sealing wire. Its 
thermal expansion allows good seals 
to be made with the “hard” glass 
group and both thermal and electric- 
al conductivities are excellent. Un- 
fortunately, tungsten must be man- 
ufactured by powdered metallurgy 
techniques and the resultant product 
is hard, brittle, and relatively ex- 
pensive. 


+ ea ae 
The tungsten powder is compressed, 
sintered, and hot swaged into fibrous 


structured rods. These rods may be 
hot drawn into wire but care must be 
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FIGURE Ill 


PURE METALS 


Thermal Expansion of Four Glass Sealing Metals and 
Companion Glasses. 
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taken not to exceed the recrystalliza- 
tion temperature of about 1000°C. 
or the loss of the fibrous structure 
due to grain growth will yield a 
brittle wire. 

.« * » 


Rod sizes of .040” to .080” diameter 
may be used although rods .200” 
diameter have been sealed in glass. 
These rods are usually centerless 
ground to remove the surface defects 
such as longitudinal seams and fis- 
sures. The ground surface may be 
preoxidized prior to sealing in glass 
and even precoated with glass to 
assure attainment of the proper 
oxide. This precoating, known as 
beading, may be done by slipping 
a close fitting glass tube over the 
tungsten rod and quickly sealing it 
to the wire’s surface. The “‘beaded” 
part will then seal readily in a glass- 
to-glass seal. This method avoids the 
handling of a preoxidized part and 
possible injury to a fragile oxide 
coating. Tungsten is frequently used 
on high wattage applications. 


* * * 
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ce. Molybdenum: This metal is very 


similar to tungsten in that it matches 
the “hard” glass group in expansion 
and exhibits good thermal and elec- 
trical conductivities. Its methods of 
manufacture are also similar to 
tungsten but it is much more easily 
worked. It may be cold drawn and 
annealed to recrystallize the grain 


structure. 
* > 


Its tendency to form thick non-ad- 
herent oxide films during sealing 
dictates the use of “beading” to 
establish controlled sealing condi- 
tions. Molybdenum may be used in 
fine wires or rods up to .375” dia- 
meter, and although rods are avail- 
able in the ground and polished 
condition this is not as necessary as 
in the case of tungsten since it is 
less susceptible to cracks and flaws. 
Molybdenum may also be used on 
high wattage applications. 


. Copper: This metal rates as excel- 


lent in thermal and electrical con- 
ductivities, oxidizing characterictics, 
cost, and availability. 


Unfortunately, its thermal expansion 
is very high and it cannot be used 
as a lead wire with either the soft 
or hard glasses. Figure III illustrates 
a specially prepared glass, Corning 
7295, which is available as a multi- 
form unit and which can be used 
with it. 

2. Alloys: This second group of 
sealing wires is extensive and only 
the most prominent of the alloys 
which can be used will be mention- 
ed. These are shown on Figure IV 
with companion glasses. Note that 
the expansion of these alloys is not 
a straight line but contains an in- 
flection point where a rapid change 
in rate of expansion is observed. 
Since the inflection point may be 
moved by judicious juggling of the 
alloy composition, the formation of 
alloys which have excellent ther- 
mal expansion matches with their 
corresponding glasses is possible. 
These alloys are generally of the 
nickle-iron, chrome-iron, chrome- 
nickel-iron and_nickel-cobalt-iron 
groups. The nickel-iron alloys in 
the 42 to 52% nickel range are at- 
tractive since they have expansion 
characteristics similar to the 
glasses. The inflection points, rang- 
ing from 650 to 965°F. with in- 
creasing nickel content, bring out 
the necessity of the glass being a 
close expansion match not only 
over the temperature range involv- 
ed during sealing, but also at any 
point along the range. The oxide 
which forms during sealing of the 
nickel-iron alloys is of a loose scaly 
nature and while it dissolves in 
the glass, it tends to separate from 
the metal at the metal-oxide inter- 
face. This obstacle was overcome 
by W. E. Kingston’s development 
of Sylvania No. 4 Alloy. 

* * * 

This alloy, with a composition 
of 42% nickel, 6% chromium, bal- 
ance iron, is also marketed as D-H 
No. 14, Carpenter “‘426”, and Seal- 
met No. 4. The addition of chro- 
mium to the nickel-iron system has 
the effects of raising the expan- 
sion and promoting the formation 
of a stable, adherent oxide film. 
The chrome-iron system is char- 
acterized by a 28% chrome alloy 
known variously as Ascoloy 446, 
Allegheny 55, Carpenter 27, and 
Sealmet I. During sealing the high 
chrome content causes the forma- 
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You know Ed Henry of Hedalloy Die Corporation. He says... 


“T can rely 
on ELGIN 
grading” 
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...and precision grading is a must for highly finished 
work surfaces where scratches cannot be tolerated. 


The inset illustration shows the world’s Elgin Diamond production is labora- 
largest boltmaker die, made by Hed- tory controlled through every stage to 
alloy Die Corporation—one foot long assure absolute particle size uniformity, 
and nearly seven inches in diameter! conforming to Bureau of Standards 


Because a single scratch during finish- limits. Make your ee 
¥ check or ask your Elgin man to show 
ing would mean a loss of countless 


you visual proof of Elgin’s reliable grad- 





hours of work, Hedalloy specified Elgin ing accuracy. Whenever your products 
Precision Graded DYMO-C*... to be call for dependable abrasives, specify 
sure. ELGIN DIAMOND. 
*C for carbide 
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FIGURE IV 


ALLOYS 


Thermal Expansion of Common Glass Sealing Alloys and 
their Companion Glasses. 
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tion of a tightly adherent chromic 
oxide film which then inhibits the 
formation of scaly iron oxides. 
This chrome oxide is very tena- 
cious and must be removed by 
sand blasting or chemical treat- 
ment prior to spot welding. Pre- 
oxidation of this alloy is often ac- 
complished through high tempera- 
ture heat treatment in wet hydro- 
gen to form the protective chrome- 
oxide coating. The nickel-cobalt- 
iron alloys are best illustrated by 
the Westinghouse developed alloy 
with the composition of 28% 
nickel-18% cobalt-53% iron — 
known variously as Kovar, Therlo, 
or Rodar. This alloy as well as the 
previously mentioned No. 4 Alloy 
may be preoxidized. Table II shows 
general preoxidation methods 
which may be used, although the 
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exact oxidation characteristics will 
depend on the wire’s surface con- 
dition, cleanliness, etc. 

¥ + ¥ 
3. Composite Wires: As previ- 
ously mentioned, platinum was the 
original lead wire material, being 


used in Edison’s lamp work of 1879 
and later in electronic tubes and 
lamps. The high cost of platinum 
resulted in the search for and de- 
velopment of substitute materials. 
One of the first was a nickel-iron 
(48% nickel-51% iron alloy core) 
with 30 to 40% platinum cladding, 
Although a good match for some 
soft glasses the cost was still too 
high. 


* ¥ * 

In 1913 B.E. Elred invented a cop- 
per clad nickel-iron alloy which has 
remained basically unchanged, and 
today is used in the majority of soft 
glass seals. This material, trade- 
name Dumet, consists of a 42% 
nickel-iron alloy core clad with ap- 
proximately 22% (by weight) cop- 
per. Photomicrograph 1 illustrates 
the desirable cross section with 





Photomicrograph 1 


Dumet - Copper Clad 42 Alloy 
shows desirable even copper coating 
Mage 200K 


evenly distributed copper sheath. 
Dumet is made in large quantities 
by hydrogen furnace brazing of a 
copper sleeve to the nickel-iron al- 
loy core followed by reduction 
through conventional wire drawing 
methods to finish sizes of .006” to 
.040”. Because of its composite na- 
ture, the thermal expansions in 


TABLE II 


PREOXIDATION METHODS 


























aLloy Type Time Temperature Gas Atmosphere Oxid2 Color 
(iia. k Alloy) 

Nickel-Chrome-Iron 30 min. 2300°F ' Wet dissociated Prownish- 
ammonia. Saturated Green 
at room 80°-110°F, 

Chronz-Iron 6-7 min. 1160°¢ Wet dissociated Green 
ammonia. Saturated 
at room 60°-110°r, 

(Kovcr) 

Nickel Cobalt-Iron 17 min. 800°C Wet dissociated Mouse-grey 
ammonia. Seturated or bromisi 
at room 80°-110r, 

6s0%c -Slight oxidizing House-grey 
atmosphere. or bro-mish 
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the radial and axial directions are 
different, making it impossible 
to obtain a really good match with 
any glass. This results in a con- 
siderable residual strain in dumet 
to glass seals. The ability of the 
thin copper layer to yield and dis- 
tribute the strains greatly aids 
establishing a serviceable seal. 
This strain condition limits the 
general use of dumet to wire di- 
ameters of .020” and_ smaller. 
Wires of .040” and even .050” di- 
ameters are occasionally used but 
they amount to a very small per 
cent of the total production 
(<.5%) and the seals are subject 
to cracking. As in the case of the 
alloys, dumet usually is preoxidized 
to facilitate the sealing process. 
This oxidation, known as borating, 
consists of converting the bright 
drawn copper surface to a red- 
copper oxide, Cu.0. The process is 
carried out by passing the wire 
through a gas flame, then into the 
“borating solution” (sodium tetra- 
borate and water at 140°F. and 
1.035 specific gravity), and finally 
through another gas flame where 
the wire is brought to a red heat. 
The process is continuous assuring 
uniform treatment of large quan- 
tities of wire. As the wire passes 
through the first burner an ultra 
thin layer of black cupric (Cu0) 
oxide is formed. Within the borat- 
ing solution this CuO is reduced 
to Cu,0, the red oxide, and in leav- 
ing the solution a thin film of so- 
dium tetraborate clings to the wire. 
Passing through the final flame the 
water content of this film is driven 
off and the coating becomes smooth 
and glass like. Annealing of the 
wire is also accomplished through 
the heat attained in this final 
flame. The thickness or weight of 
the film may be controlled visually 
by color and is normally produced 
to three color ranges. The “light” 
range is almost a yellow-red while 
the “regular” is a rich red and 
the “dark” is a deep purple-red. 
Oxide weights will vary from 
about .5% for light through 1% 
for regular to 1.5% for dark. The 
color range used in a particular in- 
stance depends upon the establish- 
ed practice, although the tendency 
is toward the lighter oxides since 
they dissolve in the glass more 
quickly, thereby allowing higher 
seal production rates. The final 
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processing of dumet wire involves 
the inspection of the copper coat- 
ing and the elimination of defec- 
tive areas, exposed core due to 
welds, scrapes, etc. This is accom- 
plished by continuously passing the 
wire through an electronic detec- 
tion device. Although normally 
made as described above, dumet 
with special expansion properties 
may be prepared by selecting the 
appropriate core material and by 
varying the per cent copper clad- 
ding used. 


+ ¥ - 
Other composite materials in- 
clude the use of 89% (by area) 
Kovar or No. 52 Alloy Clad Copper. 
Photomicrograph 2 illustrates this 
composition. These materials were 
developed to improve the thermal 
conductivity of the sealing wire 
rather than to adjust the expan- 





dcrograph 2 


Kovar Clad Copper 
2 relative core & sheath diameters 
Mage 200K 


sion. Figure V shows the expan- 
sion curve of Kovar Clad Copper 
as compared to standard Kovar rod 
and No. 52 Alloy Clad Copper as 


FIGURE V 


COMPOSITES 


Thermal Expansion of several Glass Sealing Composite Metals. 
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compared to regular No. 52 Alloy 
rod. Note that the increase in ex- 
pansion is less than 10% over the 
20 to 400°C. range. These mate- 
rials are used in the larger sizes: 
.040” to .060” as lead wires and 
heat dissipators for semiconductor 


devices. 
* * * 


Please refer to Table III for in- 
formation and comparison of the 
various glass sealing wires men- 
tioned. 

Quality 

The critical requirements of 
present day electronic tubes and 
lamps and their highly competi- 
tive manufacture dictates that 
wires for glass sealing be of the 
highest possible quality standards. 
In addition to meeting dimensional 





Photomicrograph 
Dumet 


Exposed Core 
Mage 200X 
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GLASS SEALING METALS 




























































































Thersal 
Inflec-| Cond. *Dleet. Co.p.rion 
Thermal tion |cal/en®/| Cond. Glasses oil Kelting 
Expansion (2) Point |enf/%C/ wcrohac | for Wir Oxide Point 
Type Composition Unit/Unit/°C °% £206 Ca Sui Color | oc 
Platinu:, ° 92 x 1077 ° 2166 10.6 0030, 0029, letallie 1750 
0120 
Tungsten - bh x 1077 - 38 5.6 7720,771:3 Metallic or 32¢9 
nec Urown to 
Stra: Yollow 
Molybdonua - 55 x 1077 - 35 L.6 79527060 etallic or 2459 
Srowm 
Copper - -7 - +92 1.75 7295 sed to Yollox} 1033 
; ay to sictallic 
Copjer 
Ievar'®) 368 Hh 16 x 10-7 wo | .0c6 | 82 ‘~ . 160 
Bal. Fe O°F » 350°F 
#2 Alloy L1.5% Ni 6 x 1077 343 2026 71 1075 Grey 1450 
Bal. Fe 
#49 Alloy Los ma 90 x 10-7 593 031 48 0120 Grey 1440 
Bal. Fe 20- 350% 
#52 Alloy 50-51% Ni 95 x 10-7 - 0399 ; b3 0120,5010 Grey 135 
Bal. Fe 20 -500°C 
# adoy? ) Lag Na 98 x 10-7 240 2029 a 0080, 0010, Greenish- 14,60 
6% Chrome 0120 ,8160 Brown 
Bal. Fe 
23% Chrome-Fe 28% Chrome 110 x 1077 : - 059 72 one! 080, Greenish- 75 
Nal. Fe | 0010 Brown 
Kovar 9) 208 Ma bz x 1077 Loo | was | hg 7052,700 | Imy to ws0 
17.5% Co Brom 
Pal. Fe 
Duct L2 Alloy core Radial 2100x210"? 33 1 6 0009, 9010, fod to Yellow 
22% (by wt.) Axial 65+ 75x10-7 0120 Metallic Cu 
OFHC Sheath 
52 Alloy Cla OFHC Cu core 96 x 1077 - egg) 12.5 0120,9010 cry 
Copper 89% 52 Alloy 
Sheath 
Kovar Clad OFHC Cu core $1 x 107? yoo | ww? | wy 7052,700 ory to i 
Copper 892 Kovar 5 crew 
Sheath ! 
Notes: (1) All expansions given over 20° to 00°C unless otherwise noted. 


(2) Invar not a glass sealing alloys; showm for information vurposes only. 


(3) Also known as Driver-Harris No. 1), Carpenter 126, 


Sealnet No. Le 


(4) Also mown as Accoloy Ll6é, Allegheny 55, Carpenter 27. 


(5) Also known as Rodar or Therlo. 


(6) Caleulated. 


Correction: Conductivity in above table should 


be shown as 8, instead of 46, * a AI. 





Photomicrograph 5 
Dumet 


Pipe in 42 Alloy Core 
Mage 80X 


and mechanical property specifica- 
tions, glass sealing wires must be 
free from any defect which may 
be cause for gas leakage either 
into or out of the sealed envelope. 
In the pure metals and alloys these 
defects include surface imperfec- 
tions such as improper oxide, 
cracks, seams, slivers, die marks, 


Photomic rograph 6 


Dunet 
Seam in 2 Alloy Core 
Mag. 175X 


and internal flaws such as pipe. In 
composite materials additional fac- 
tors such as irregular, off center, 
or exposed core must not occur. 
Poorly bonded sheathing also may 
provide a leakage path for gases. 
Some of these defects are illus- 
trated in Photomicrographs 3 
(Please turn to page 1679) 
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10 gauge—2210 Ibs. 
High Density Linge coi 


—for 8.6 miles of 
non-stop fabricating 


How DSC-Portsmouth Long Production Run Coils 


Help You Reduce Your Brite Wire Fabricating Costs 





CONTINUOUS LENGTH 
BRIGHT WIRE COILS 


LOW AND MEDIUM CARBON 
.072”/.500” inc. (to about 4200 Ibs. 
023” /.071”" inc. (to about 1000 Ibs.) 


HIGH CARBON 
072” /.250” inc. (up to about 4200 Ibs.) 
023” /.071” inc. (up to about 1000 Ibs.) 





COIL DIMENSIONS 
e ON REQUEST 


& 
Beis cto 


Performance Proved 


Oy" 
DETROIT STEEL 


LPR’s (compared with 300 or 400 Ib. traditional mill-weight bundles) cut 
down-time frequency for coil changes and setup adjustments from 50% to 
92.8% and slash coil-end scrap loss proportionately. 

Users report man-hour cost savings of 20% and more resulting from increased 
output per machine-hour and faster job-completions. 

LPR’s cost no more than the small coils. They widen your profit margins, 
strengthen your competitive position. 

Possessing greater density and self-support, LPR’s conserve storage space, cut 
unloading time from 15% to 50%, improve your all-around efficiency of 
inventory management and materials handling. Also eliminate the bother and 
expense of handling vendors’ returnable carriers. 


We'll document any of the foregoing statements 
for bona fide Brite Wire users. 
For helpful hints on Brite Wire fabricating or reprints of ‘*The Drawing 


and Handling of Long Production Run Wire Coils’’ by Uno V. Johnson, 
please write Detroit Steel Corporation, Box 4308, Detroit 9, Michigan 


Happy Holidays and a 
Big New Year for All 


bee’ 


,— 


Flat Rolled and Wire Products 


COPYRIGHT DETROIT STEEL CORPORATION 1959 
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ABSTRACTS 





These abstracts are published through 
the courtesy and with the permission 
of the Industrial Diamond Informa- 
tion Bureau, 2 Charterhouse Street, 
London, E.C.1, England. Inquiries 
regarding them should be directed to 
the Bureau. 











UR JOH URBANEK & CO. 


Anon. Indian Wire Ind Journ 1959 Vol 2 
(7) pp 101-103 (July) 

UR diamond drawing dies can be sup- 
plied with a suitable drawing angle for 
any material to be drawn, and, it is 
claimed, give outstandingly smooth fin- 
ish and highest accuracy of dimensions. 
Steel casings enclose the raw diamond 
form with a high compressive preload 
and thus compensate forces originating 
when drawing wire: this means that 
larger bores with lower diamond weights 
can be delivered. The importance of us- 
ing suitable drawing liquids and of re- 
polishing the diamond draw plates is 
stressed. 


UR also supply tungsten carbide draw 
tools, including dies for drawing wires of 
0.006 in. to 0.315 in. diameters, draw 
rings for the drawing of rods and tubes 
of diameters from 0.197 in. to 3.15 in., 
and draw dies for profile, tube, and rod 
drawing. 


MEASURING INSTRUMENTS FOR 
DRAWING DIES 

Anon. Indian Wire Ind Journ 1959 Vol 2 
(7) pp 98-100 (July) 


Special instruments have been developed 
for measuring and inspecting polishing 
needles, drawing angles and blend radii 
on the approach side, as well as bearing 
lengths and the surface finish of die 
contours. The Zetmeter uses the two nee- 
dle principle to measure the blend radius 
and the cylindrical portion of the die 
profile or die bearing, miniature dial in- 
dicators limiting travel of the gauging 
needle and thus eliminating the eflect of 
hand pressure. Measuring range is 0.008 
to 0.31 in. bore diameters, and under 
shop conditions the operation takes about 
20 seconds. A taper indicator checks pol- 
ishing needles, with taper angles from 5° 
to 30°, in about six seconds. The Panhol 
instrument examines surfaces of die 
bores, using a pin with a conical reflect- 
ing surface which can check even small 
diameter holes satisfactorily. All instru- 
ments are designed for practical use in 
wire drawing shops. 6 illustr. 


WET WIREDRAWING 


J. K. Annandale. Wire Ind 1959 Vol 26 
(308) pp 741-743, 745-746 (Aug) 4 illustr. 


BERYLLIUM WIRE 


Brush Beryllium Co. Met Progr 1959 Vol 
76 (2) pp 23, 25 (Aug) 


Pure beryllium wire has been drawn suc- 
cessfully under laboratory conditions, us- 
ing standard wire drawing equipment and 
a specially designed pre-heat furnace. 
Drawing temperature, die design, crystal- 
lography, and the use of a proper start- 
ing material appear to be the most criti- 
eal variables in the process. 


TUNGSTEN FOR ELECTRIC LAMP 
FILAMENTS 
D. J. Jones, A. Leach. Metallurgia 1959 


Vol 60 (357) pp 7-11 (July) 

The extraction of the metal from its ores 
and its manufacture into filaments by 
compacting, sintering, swaging, and wire 
drawing are described briefly, and fac- 
tors influencing the stability of metallo-. 
graphic structures are discussed in re- 
lation to the service behavior of the lamp, 
Diamond dies replace carbide dies at ap. 
proximately 0.3 to 0.5 mm wire diame. 
ter. 6 illustr, 6 ref. 


A NEW LAYOUT SAVES SPACE IN 
FEEDING WIRE TO FINE DRAWING 
MACHINES 


Anon. Wire Ind 1959 Vol 26 (308) p 752 
(Aug) 2 illustr. 


Disposable Shipping Reel 
for Cable of New Design 

A new, octagonal shaped, dis- 
posable shipping reel, developed by 
the Chicago Mill and Lumber Co., 
33 So. Clark St., Chicago, was de- 
signed for the Andrew Corporation 
for the shipment of 1000 feet of 
7,” Helix coaxial cable, weighing 
500 pounds. 

* * 

Due to the shape, the reels re- 
main stationary, yet may be moved 
by rolling. The construction offers 
complete protection to the cable. 
A new larger reel has been made to 
hold 400 feet of 15%” cable, the 
























LEGEND LARGE AND CLEAR ON INSULATED — WIRE SURFACES USE GILLIES = MARKING ~\ 
|| MARKING WHEELS and MACHINES for ELECTRIC WIRE |: 
° an or x 
Zz Gillies Engraved Concave and flat marking wheels |. 
= oe ere ee are widely used printing the |.P.C.E.A. color code, |% 
“ oF Weer GomsreR, numerical, semi-spiral striped, dating, or manufac- 

a MASSACHUSETTS turer's identification, etc. on insulated wire, tubing iS 
z WELCOMES INDUSTRY. or hose. 2 
Zz 
g INQUIRE FROM US. Machines print on ONE or BOTH SIDES in large leg- |& 
Fa ible letters. Wheels are adaptable to any machine— | _ 
= or we will supply the machines. S 
- Wheels, shafts, ink pans and all accessories are |» 
< readily removable for quick and easy cleaning. 4 
Z Wheels are made of TOOL STEEL, HARDENED to |< 
Rockwell test 61-64 and HARD CHROME PLATED. x 
< Send for samples of wire and prices on wheels and 5 
Fs equipment. z 
og > 
e e “There is no substitute for QUALITY when ° 
# 4 ‘| combined with SERVICE” z 
2 z 
rT) 








= 


DUNCAN M. GILLIES CO., INC. 








a 


P.O. BOX 181, WEST BOYLSTON, MASS. 


Telephone: TE 5-4445 
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size of which is 72” x 72”. 


* + * 


Diameters of the traverse, the 
width and external dimensions all 
can be varied by the manufacturer 
to suit the cable carrying require- 
ments. 





For additional information, write 
the Chicago Mill and Lumber Com- 
pany at the address above. 


Mettler Announces 
New S & C Machine 


The Shuster 2ABV Infinitely 
Variable Speed Automatic Wire 
Straightening and Cutting Machine 
is a new addition to wide Mettler 
line of variable and constant speed 
machines. This machine will be in 
operation at Booth 1712 at the 
National Metals Exposition in 
Chicago, Nov. 2-6. The 2ABV cuts 
and straightens wire ranging in 
diameter from 5/32” to 34”, offer- 
ing a number of features contri- 
buting to optimum production: 


* * * 


Straightening arbor high speed 
type, with 5 elongated split-dies — 
mounted on ball bearings for mini- 
mum vibration; Reeves variable 
speed units provide a choice of 
feed ranges from 50 to 200 feet 
per minute; electric brake on 
clutch shaft; feed roll housing and 
gear driven 5-roll preliminary 
straightener totally enclosed with 
shafts mounted on Timken bear- 
ings; angled, electric control panel 
for one-position operation. Long 
life limit switch trips new im- 
proved target with positive setting 
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For High Tensile Strength, Specify 


TEXTILENE GLASCOR* 


Soft, dry fillers for portable and flexible cords, Textilene Glascor 
and Twi-Port have wide acceptance. Fiberglas-centered Glascor 
is exceptionally strong without added bulk or sacrifice of pliability. 
It goes into S, SJ, and SV cords with 18, 16, and 14 gauge con- 
ductors — Twi-Port into S and SJ cords with 12 gauge and larger 
conductors. Successful applications include control, appliance, 
and power cables; telephone drop wire; communications and co- 
axial cables. 

Twitchell’s superior Textilene line also includes: Fungus-resistant 
filler — Twi-Tar. Used for buried communications cable, ex- 
panded ACSR cable, and in other applications. 

Moisture-resistant fillers—Twi-Flex and Twi-Wax. Used for non- 
metallic sheathed cable, maritime shipboard cable, varnished 


cambric cable. *Patent No. 2832190 


For Every Wire and Cable Application 
Twitchell’s TEXTILENE Fillers Fill The Bill 





@eeeeeeneveee¢@e0eee@eenwee7e0ne3@enst@ee3@eeeeseoeeeee 8 


Quality-controlled materials that are 
dependably uniform . . . in standard 
forms, or customized to special needs. 


Initial low cost with savings added by 
production efficiency flexible, 
ready-to-use fillers that fit ail equip- 
ment, handle and form easily, always 
maintain desired shape. 


Assured supply from a reliable domes- 
tic source... always available in eco- 
nomical and convenient packaging. 


Proved performance as components of 
cables and wires that meet government 
specifications . . . stability shown by 
trouble-free installations in continuous 
service 20 years and longer. 


FREE — SAMPLE SPOOLS of any type of Textilene filler 
to demonstrate the superiority of Twitchell materials in your 
operation—also technical counsel without cost or obliga- 
tion. Just tell Twitchell your end-use requirements. Write, 


wire, or phone today: 


-m TWITCHELL »« 


Third and Somerset Streets, Philadelphia 33, Pa. e REgent 9-7800 


PAPER PRODUCTS FOR THE WIRE INDUSTRY 


Twisted * Folded ° Pressed °* 


Crushed °* 


Shoped °¢ Braided * Woven 
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It’s simple arithmetic! There’s little 
difference between first cost and 
final cost when you specify Apco 
Mossberg reels, spools and bobbins. 
Why? Because Apco’s engineered 
all-steel construction lasts longer... 
is strong, safe, easy to handle! 


Think, too . . . with each Apco 
Mossberg custom-designed unit, you 
get the exact balance and trueness 
you specify. Production-wise, Apco 


PACIFIC COAST REPRESENTATIVE: 
Gordon Proffitt 

World Trade Center 

Ferry Building 

San Francisco 11, California 





CANADIAN REPRESENTATIVE: 
Hugh P. Williams & Co. 

47 Colburne Street, West 
Toronto, Ontario, Canada 


LAMB STREET, ATTLEBORO, MASSACHUSETTS 


Wire Men Who Want REEL Economy 





all-steel construction assures smooth 
spool-out without wire breakage or 
trapping . . . keeps downtime to the 
minimum . . . keeps your production 
rate up to date. 


In every way, Apco Mossberg gives 
you reel economy that makes real 
sense. Wire, write or phone collect 
for preliminary recommendations. 
No obligation, of course. 









PCO MOSSBERG 


COMPANY 








1644 


and positive release; roll-type 
clutch. Drive shaft mounted on 
ball bearings; fly wheel on roller 
bearings. 
* * at 
Shuster Wire Straightening and 
Cut-off Machines and Components 








No, 2 ABV S & C Machine * * * * 8 


are built in 49 models from .020” 
to 11/16” by Mettler Machine Tool, 
who also manufactures the Shuster 
5/16” capacity Thread Rolling Ma- 
chines. 

For complete information write 
to Mettler Machine Tool, Inc., Box 
883, New Haven 4, Conn. 


NEMA Booklet on 
Protective Maintenance 
of Motors and Generators 


“Protective Maintenance of Mo- 
tors and Generators,” an authorita- 
tive 63-page booklet intended pri- 
marily for the use of maintenance 
men in the electrical industry, but 
of interest as well to engineering 
students and others concerned 
with motor and generator prob- 
lems, has been produced by the Re- 
newal Parts Section of the Na- 
tional Electrical Manufacturers 
Association.. This has. been an- 
nounced by John Drollinger, Chair- 
man of the Section’s Information 
Committee, and Manager, Re- 
newal Parts and Repair Division, 
Reliance Electric and Engineering 
Co., Cleveland, Ohio. 


¥* ¥* . 


Included in the booklet is an ap- 
pendix containing NEMA Stand- 
ards for Classification of Coils, In- 
sulating Materials, Replacement 
Commutators and Assembled Seg- 
ments, Authorized Engineering In- 
formation on Armature Winding 
Supplies, Guides for Maintaining 
Continuous Operation of Motors 
and Generators, Preservation of 
Renewal Parts for Electrical Ro- 
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tating Apparatus, and proposed 
Definitions of Renewal Parts. 
~ ” * 

Individual copies may be obtain- 
ed without charge from NEMA 
Headquarters, 155 East 44th 
Street, New York 17, N. Y. Quan- 
tity copies may be purchased from 
NEMA at bulk rates. 


Wirebound Boxes Go Academic 


Though the modern school has 
much to boast of in the way of 
beautiful and up-to-date equip- 
ment, it still finds much of value 
in materials brought in from 
other sources. In this category, the 
wirebound box and crate serve 
well. And in a surprising number 
of ways! 

* * . 

Because of their sturdiness, 
the wirebound boxes take the 
handling given by many children. 
Their unique shape and size make 








Fig. 1 Toy Chest * * * * * 


possible many profitable living and 
learning activities. Taken apart, 
durable strips become “picture 
frames” and counting sticks. They 
take varnish and paint well. Often 
they are cages for imaginary or 
real animals for plays and science 
observation. Even in arithmetic 
lessons, they serve. For rectangu- 
lar and cubical measurements they 
are used, affording valuable prob- 


lem practice. 
* * * 


Wirebound boxes and crates can 
be stood upright for display cases 
for science objects and collections. 
They hold hobby exhibits, and 
“doll house” displays. Their lids 
remain to serve as_ protection 
while the exhibits are “on the 
move.” Lengthwise, in its own fa- 
miliar horizontal position, the 
wirebound crate is fine as a stor- 
age toy chest, as there seems never 
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Reason why — it Pays to Specify 
United Aluminum, Brass and Copper Wire 


Drawn or shaped to your most exacting tolerance and temper 
standards ... United wire fabricates into wire forms 
easily and efficiently at high speed production rates. 
Delivered commercially bright, United wire reduces 
finishing costs. Uniform coiling assures trouble- 
free pay off. Available in practically all sizes; 

it pays to specify United, in round, square, 
flat or half-round shapes! 

United Wire and Supply Corporation 
Providence 7, Rhode Island 





















TYPICAL WIRE 
FORMS BEING DRAWN 
PROFITABLY WITH 
UNITED ALUMINUM, COPPER 
AND BRASS WIRE. 


UNIFORM TEMPER, MAKES 
EVEN SEVERE BENDS EASY. 
CUTS REJECTS, SCRAP LOSS. 


For aluminum, brass and copper wire andtube = 
For silver brazing alloys .. . always Specify 
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WARDWELLIAN 


PAPER SERVER 


STANDARD 


Another in the out- 
standing series of 
Wardwell serving 
machines. This ma- 
chine is designed to 
serve four ends of 
flat paper to elec- 
trical conductor for 
the production of 
Non-Metallic 
Sheathed Cable. i 
; 


“WARDWELLIAN™ 


P aper Server General Features 


@ Machine is equipped with electric 
stop-motion. 

® Production dependent upon require- 
ments. Will produce 1407 feet per 
hour when machine is applying 
material at 10.6 turns per foot. 


®@ Standard set of twelve change 
gears furnished with each machine. 


@ Serving head speed 250 RPM. 


@ Driving pulley 8” diameter; 134” 
belt. Speed 575 RPM. 


® Ratio pulley speed to serving head 
speed 2.3 to 1. 


®@ Capstan 18” diameter, 3” face. 
© Opening through serving head 5%” 
diameter. 






“et 


EQUIPMENT 





Paper passes 
through a die loca- 
ted at serving 
point, thereby pro- 
ducing a product 
with a firm, smooth 
finish and of uni- 


S.: form diameter over 


its entire length. 





© Supply packages 14” diameter, 1 2” 
hole; paper up to 144” wide, .003” 
thick. 

® Maximum power requirements .6 
HP including power transmission 
equipment. 

® Motor drive can be furnished upon 
request. 

® Stands can be furnished to accom- 
modate reel 30 inches in diameter 
with overall widths up to 16 inches. 

® Special windup driving parts re- 
quired for reels with drums under 
8” diameter. 

® Reels are not included with ma- 
chine. 

®@ Weight approximately 508 Ibs. 

®@ Weight crated for domestic ship- 
ment approximately 615 Ibs. 


Counter for measuring product in feet or yards furnished upon request. 


There are nearly thirty different applications for Wardwell equipment, 
including Braiding, Shielding with wire, Tape Serving, Yarn Serving, As- 
bestos Serving, Paper Serving, Armor Serving and Resistance Wire Serving. 


REPRESENTATIVES 
FOR EUROPE, BRITISH COLONIES 
AND DEPENDENCIES 


JAMES MACKIE & SONS, LTD. 
BELFAST, IRELAND 
133-9 


1646 


Weardwll 


BRAIDING MACHINE Co. 
CENTRAL FALLS, RHODE ISLAND, U.S.A. 





to be quite enough storage space, 
even in the most modern class- 


room! 
* * * 


For creative and dramatic plays, 
tots in the lower grades use the 
boxes for imaginary autos, trains, 
space ships, and cars. The circus 
study finds a number of them to- 
gether for a “circus train.” 





Fig. 2 Science display case * * * * * 


Though sturdy, they are light 
enough to be handled, in athletic 
“box relays”, too. The box is often 
changed to a colorful piece with 
wallpaper, paint and other decora- 
tions. Children handle them much 
as they would handle huge build- 
ing blocks. 


* * * 


Cut in half, with a small en- 
trance-doorway added, the wire- 
bound box becomes a nice pet bed. 
And, teachers often file large 
charts, mounted pictures, and pu- 
pils’ individual record folders in 
them. Ideal individual group “li- 
brary cabinets” for little books 
are made from the upright wire- 





Fig. 3 Library unit * * *  '? .** 
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bound crates. Sometimes the wires 
serve as models, mobiles, art forms, 


etc. 
« . * 


Neighborhood grocers often are 
alerted to “save” the wirebound 
crates and boxes for the _ local 
school children. It is not surpris- 
ing, then, that they have joined 
the modern academic scene, and 
serve in many unique ways! 





Ed Note: This is published because it is 
the wire that has given these boxes their 
utility in the classroom. 


Wire Mill Expanding 


The Maryland Fine & Specialty 
Wire Co. Inc., Cockeysville, Md., 
has started the erection of a 7200 
square foot plant addition and a 
3000 square foot office facility. The 
present offiice area of about 5000 
square feet will be converted for 
manufacturing purposes. Construc- 
tion was begun in August. 


Sunbeam Furnace Appointments 


Sunbeam Equipment Corpora- 
tion, Meadville, Pa., recently ap- 
pointed the following companies to 
represent its line of industrial fur- 
nace equipment: Southwestern En- 
gineering & Equipment Company, 
4045 Lemmon Ave., Dallas, Texas ; 
Harrison Engineering Corporation, 
P. O. Box 4784, Detroit, Michigan ; 
W. L. Ekland Company, 7871 W. 
46th Ave., Wheat Ridge, Col.; and 
Gerald B. Duff & Co., 2165 Morris 
Ave., Union, N. J. 


Diamond Dust Moves 
to New Plant 


Formerly located in Glendale, 
L. I., Diamond Dust Co., Inc. is 
now located at 77 Searing Avenue, 
Mineola, L. I., N. Y. This 7,500 
square foot plant is a modern 1- 
story laboratory, with all the Dia- 
Dusco laboratory services, manu- 
facturing and reclamation under 
one roof. This includes the manu- 
facture of virgin diamond powder, 
virgin diamond compound, proces- 
sing of borts and reclamation. All 
Dia-Dusco products conform to 
both the U. S. Bureau of Stand- 
ards, and the Military Specs. (MIL- 
C-16195), as to purity, uniformity, 
and sizing. 

A * o 
The company is setting up a 
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EFFICIENT, MODERN SYSTEMS 
FOR 
ELECTRICAL WIRE & CABLE MANUFACTURING 


e CABLE LACQUERING SYSTEMS 





Conventional cellulosic, or other type, lacquers are applied in successive 
continuous coats from one to twenty-eight coats over fibrous braid 
wrapped primary conductors. One end, four ends, or eight ends of 
wire are. handled continuously. System includes letoff, application, dry- 
ing and constant tension takeup equipment. 


e@ WIRE ENAMELING SYSTEMS 





Natural and synthetic enamels, silicones, solution nylon, modified plasti- 
sol, and similar insulating coatings are applied to bare, cotton or glass 
covered wire in round, square or rectangular cross section. Ten or 
twenty simultaneous strands are handled. Systems are complete with 
letoff, preannealer, application system, capstan and multiple takeup unit. 


© ASBESTOS INSULATING SYSTEMS 





Carded asbestos is applied to continuous single condictor as an inte- 
grated operation with saturating, rotary forming, drying, cooling and 
polishing of the finished wire. Wire from No. 20 gauge to No. 6 AWG 
is handled through an asbestos wall thickness range of from .008” to 
.040” thickness in a single pass. 


e RUBBER OR PLASTIC JACKETING SYSTEMS 





Rubber and thermoplastic jacketing compounds are continuously ap- 
plied to electrical wire or cable by the extrusion method. High speed, 
constant tension letoff and takeup equipment, controlled cooling or con- 
tinuous vulcanizing equipment are powered by synchronized range drives 
as complete, integrated wire handling systems. Extrusion machines of 
customer’s choice are furnished. 


© GLASS & VARNISH COATING SYSTEMS 





Double layer of glass or cotton wrapping is applied to round, flat or 
square conductor. Two individual coatings of high temperature varnish 
are applied and the finish baked in a continuous operation. Units are 
complete from letoffs to takeup frames. 


© SELF TRAVERSING REEL CORD DRYERS 





These ingenious machines are used to remove hygroscopic moisture 
from fibers, braided or knitted flexible cable. These machines increase 
extrusion speeds, reduce blister scrap loss and improve diameter control. 
They are easily installed in existing extrusion line. 
TECHNICAL INFORMATION ON ANY OF THESE PROCESSES 
UPON REQUEST 


C. A. LITZLER CO., INC. 


235-239 BROOKPARK ROAD 
CLEVELAND 9, OHIO 
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ROTOBLAST DESCALING 


SAVES $75 A DAY 


Pangborn 
Rotoblast 
Descaling 
Machine makes 
cost-cutting 
automation 
possible at 
Bustin Steel 
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At Bustin Steel Co., Dover, N. J., hot rolled 
steel bars are descaled by a Pangborn 
Rotoblast Machine at rates up to 180 linear 
feet per minute. This speed of operation 
plus the perfect quality of work—eliminat- 
ing oiling and degreasing operations later 
—permits inserting this Rotoblast Machine 
directly at the head of the production line, 
working toward a completely automatic 
manufacturing operation. 

The operating cost of this machine saves 
Bustin at least $75 a day compared to pick- 
ling, plus the cost of degreasing plus savings 
resulting from longer tool and die life. 

For information on how Pangborn Roto- 
blast can save you money, write PANGBORN 
CORP., 5400 Pangborn Blvd., Hagerstown, 
Md. Manufacturers of Blast Cleaning and 
Dust Control Equipment and Rotoblast Steel 
Shot and Grit. 


CLEANS IT FAST WITH 


ROTOBLAST 





service bureau to give advice and 
assistance to industry on lapping 
and polishing. Write to the atten- 
tion of “Service Bureau” when 
sending queries. 


Steelskin’s 50th Anniversary 
Observed at Convention 


As part of the celebration of its 
50th Anniversary at The Annual 
Covention of The Wire Association 
in Cleveland, The R. H. Miller Com- 
pany, Homer, New York, manu- 
facturers of “Steelskin” lubricants, 
gave a series of prizes to those 
who attended their headquarters. 


* * * 


The 50th Anniversary Clock, the 
grand prize was won by Mrs. Allan 
B. Dove, wife of The Association 
president. Since the rules required 
that the person be present during 
the drawing, consolation prizes 
were sent to Mrs. John McHugh 
and Messrs. Walter McShane, Mi- 
chael Sarenshaw and R. C. Peter- 
son. Their names were drawn, but 
they were not there to receive the 
clock. 

* * * 

Door prizes were distributed by 
drawing at midnight, October 14, 
the winners being: 

Copper Chafing Dish 
rs. James Van Horn, Detroit Steel 
Jewel Box 

P. Raffensberger, Bethlehem Steel 
Stadium Robe 

Albert P. Cote, Detroit Steel 
Cashmere Muggler 

R. J. Applegate, Roebling’s 
Cocktail Shaker 

Walter Saunders, Chicago Steel & Wire 
Tie Rack 

Albert Johnson, Roebling’s 
Bottle Opener 

Mrs. John Sanderson, Keystone Steel & 

Wire 
Tie 

Mrs. Earl Shepherd, Republic Steel 
Cuff Links 

L. G. Dewberry, Jr., Atlantic Steel 
Gourmet Set 

Miss Jane Rigo, American Steel & Wire 
Jewel Box 

William Gagnon, New Departure 
Tie 

Ralph Clapp, Wire Sales 
Tie 

John Greenaway, Johnson Steel & Wire 





Get the habit of reading 
regularly 
WIRE AND WIRE PRODUCTS 
The Wire Man’s Magazine 
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Outstanding Personalities of the Wire Industry 





Davis-Standard Appoints 
Sales Engineer 


Rodney H. Morrison has been 
appointed as Sales Engineer for 
Davis-Standard, Div. of Franklin 
Research Corp., Mystic, Conn. The 
appointment is effective immedi- 
ately. 

* * * 

He will handle Davis-Standard 
Thermatic Extruders for thermo- 
plastic and rubber and accessory 
equipment to general extrusion ac- 
counts exclusive of wire insulating 
business. His sales territory ex- 
tends from Long Island and met- 
ropolitan New York City through 
New Jersey, Pennsylvania, Dela- 
ware, Maryland, the Virginias and 
North and South Carolina. 


* * * 


Mr. Morrison has had extensive 
experience in the plastics field with 
the DuPont Polychemicals Division 
and with the Celanese Corporation 
of America. He has a B. S. Degree 


in Chemistry from Ohio State 


University. 


Lee Wilson Engineers Promoted 
Lee Wilson Engineering Co., 
Inc., Cleveland, has made three im- 
portant personnel changes in their 
engineering division, it was an- 
nounced recently by J. L. Whitten, 
Vice President. 
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L. to R.: John Arnold, Robert H. Hill and 
Robert J. Beemer. 


John Arnold, formerly Chief En- 
gineer, has been promoted to the 
new position of Manager of En- 


gineering and New Products. 
* * 


* 
Robert R. Hill, formerly an as- 
sistant to Mr. Arnold, has been 


given the position of Chief En- 
gineer. 
*x * * 

Robert J. Beemer, formerly an 
engineer in the Research and De- 
velopment Department, has been 
named to assist Mr. Hill as Assis- 
tant Chief Engineer. 


Niehoff Representative Arrives 
for Extended Visit 

Siegfried Schroeder, of Niehoff 

Machine Works, Western Ger- 

many, manufacturers of Wire 

Drawing Units for steel wire, has 

just arrived in the United States 
for an extended visit. 
* * * 


Mr. Schroeder, who is an expert 
on the manufacturing of wire, was 
sent over by Niehoff to assist 
manufacturers in this country 
who may need help in smoothing 
out production difficulties. He is 
making his headquarters at the 
offices of American Laubscher 
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HIGH TONNAGE OUTPUT—LOW MAINTENANCE COST 


















You can take care of increased 
production schedules and better 
product demands with these ma- 


chines of established reputation. 


For 55 years GLADER MACHINES 
have been giving HIGH QUALITY, 
LOW COST nail production. 





Racine Avenue 


210 N. 
a: a ae 


Glader Machine Works 


Export Dept. 122 East 42nd Street -:- New York 17, N. Y. 


Wm. 


Illinois 
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Corp., 250 West 57 Street, New 
York City, exclusive representa- 
tives for Niehoff in the U.S.A. and 
Canada. 


Crucible Appoints Field 
Service Representatives 


Curtis R. Pardee and E. F. An- 
derson have been appointed Field 
Service Metallurgists by the Cru- 
cible Steel Company of America. 
Mr. Pardee has been assigned to 
the East Central Region, and Mr. 
Anderson to the New England and 
Eastern Regions. 


Mr. 


Pardee, formerly Product 
Service Engineer at the Company’s . 
Cleveland Branch, will make his 
office in Solon, Ohio. Mr. Ander- 
son, whose offices will be in Cald- 
well, N. J., was formerly District 
Manager of Pittsburgh Crucible 


Products in the New York-New 
England territory. 


National-Standard Appoints 
Representative 
Kenneth Z. Zonsius has been 
named to represent the National- 
Standard Company, a principal 
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FEATURES: 
SELENIUM RECTIFIERS @ 
OR AC OUTPUT ¢ 
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RUGGED CONSTRUCTION WITH LONG LIFE 
ACCURATE AT ANY SPEED @ DC 
FOR USE ON EXTRUDER OR RESPOOLER. 


Low Cost-High Quality Sparker 


VYlow - GUARANTEED FOR 5 YEARS 






ELECTRICAL TEST 
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ANY SPEED @ 400 FPM WITH 1” ELECTRODE (2400 FPM WITH 


6” ELECTRODE) ®@ 


MAXIMUM OUTPUT VOLTAGE 


INEXPERIENCED PERSONNEL. 
FOR BEST VALUE — 


RELIABLE OPERATION DOWN TO 5% OF 


@ SIMPLE TO OPERATE BY 


SPECIFY PESCHEL SPARKERS 


PESCHEL ELECTRONICS, INC. 
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TOWNERS, NEW YORK (Putnam County) Tel: 


TRinity 8-3251 






supplier of wire products and ma- 
chinery to the rubber industry, ac- 
cording to William D. Peace, vice 
president for rubber industry sales. 
Mr. Zonsius will be based in Akron, 
Ohio, and will cover the rubber 
industry in Ohio and Western 
Pennsylvania. Mr. Zonsius is a 
graduate of Harvard University. 


To Market Wire Screening 

A. C. Van Roden, Jr., has joined 
the sales department of New York 
Wire Clothing Company, York, 
Pa., to direct the marketing of 
“Opal” insect wire screening, ac- 
cording to W. F. Sewert, sales 
manager. 

* * * 

Mr. Van Roden was formerly a 
product director of Chicopee Mills, 
Inc., New York City, and has been 
engaged in other sales-merchandis- 
ing capacities, primarily in hard- 
ware and window products lines. 


Textile Machine Elects 
Research Head 

The Board of Directors of Tex- 
tile Machine Works, through its 
chairman, Louis R. Thun, has an- 
nounced that Kenith Strunk has 
been elected to fill the newly cre- 
ated post of Vice President of Re- 
search and Engineering at its Wy- 
omissing plant. Mr. Strunk is a 
graduate of the University of Mi- 
chigan. 

* * * 

In addition to being responsible 
for the coordination of all en- 
gineering operations, in which he 
will be assisted by Textile’s chief 
engineer, G. Bitzer, Mr. Strunk will 
utilize his wide experience in the 
field of research by being particu- 
larly active in and responsible for 
new product development at Tex- 
tile. 


Harper Electric Adds 
To Sales Staff 

James R. Robertson has joined 
the sales staff of Harper Electric 
Furnace Corporation, Buffalo, 
N. Y. In his new post, he will di- 
rect the expansion of Harper ac- 
tivities in marketing gas-fired heat 
treating and non-ferrous melting 
furnaces. 

* * * 

For the past several years, Mr. 
Robertson has been engaged in 
this phase of the furnace industry 
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as president and general manager 
of Wayne Industrial Furnace 
Company. He is an electrical en- 
gineering graduate of the Univer- 
sity of Michigan. 

* * * 

Harper Electric Furnace also 
manufactures a complete line of 
electric furnaces for brazing, sin- 
tering, wire annealing, bright an- 
nealing and forging as well as 
electric kilns for a wide variety of 
applications, with general offices 
at 110 Pearl St., Buffalo 2, N. Y. 


Named Wire Rope Sales Manager 

George C. Jennings has been 
named Wire Rope Sales Manager 
of The Colorado Fuel and Iron Cor- 
poration, F. S. Jones, CF&I vice 
president in charge of sales, has 
announced. Formerly the com- 
pany’s New York District Sales 
Manager, he will now be _ head- 
quartered at the Palmer, Mass., 
plant. 

* * * 

He joined CF&I in 1946 as the 
Buffalo District wire rope sales 
correspondent for the company’s 
Wickwire Spencer Steel Division, 
and has worked in various sales 
capacities since then. He succeeds 
A. S. Rairden at Palmer, who has 
been made works manager. 


Chester Cable Appoints 
Superintendent 

Chester Cable Corporation, 
Chester, N. Y., has announced the 
appointment of James Henderson 
of Hamburg, N. J., as Plant Super- 
intendent, where he had been pur- 
chasing agent and production man- 
ager at Chester Cable since join- 
ing the company in 1956. He has 
been connected with wire and ca- 
ble for the past 12 years, in vari- 
ous phases of production control 
and purchasing operations. 

* *x * 

Aside from playing a fair game 
of golf, Jim’s outside activities are 
centered in the education field, 
where he has grappled with the 
problems of the modern public 
school system for the past two 
years as president of his local 
school board. 


Named Works Manager of 
Chase Mill in Cleveland 
Appointment of Paul R. Totten, 
as works manager of the Cleveland 


DECEMBER, 1959 


Mill Division of Chase Brass & 
Copper Co. was announced by Gil- 
bert R. Boutin, vice president-op- 
erations for Chase. The appoint- 
ment became effective Oct. 1. 


* * * 


Mr. Totten, who succeeds the 
late Howard C. Walters, is a native 
of Wooster, Ohio, and comes to 
Chase from the Allenport Works 
of Pittsburgh Steel Company, 


where he has been divisional su- 
perintendent for the past 4% 
years. 


* * * 


He is a graduate of College of 
Wooster, Wooster, Ohio, with a 
B.A. degree in Chemistry, and of 
Ohio State University, with a 
Master of Science degree in Metal- 
lurgy. 











WELLS’ new FuLty AUTOMATIC 
SPRING COILING AND LOOPING 
MACHINE coils, trims and loops in sequence. 
By trimming before looping extremely ac- 
curate springs are made. Produces cross-over, 
machine and side loops, or any combination 
of these. 


Machine shown above handles .025” to .062” 
diameter wire, forming coils of 3/16” o.d. to 
5/8” o.d., 1/2” to 5” long. 





NEW For Springmakers 


AUTOMATIC COILER 


and LOOPER 


Loops on each end can be varied 360° 
to each other and held to +3°. Loop 
openings can be held to +.010”, or 
less. 

Adapted from the WELLS large diameter 
automatic coiling and looping machines 
made for several years, this new spring 
machine will be a boom to manufac- 
turers of mechanical coil springs. 


Made By The Producers of the Wells 
Straightening And Cutting Machines. 


Write for information 





Bnank L. Wells Company 


BUILDERS OF FINE WIREWORKING MACHINERY 


5821 FIFTH AVENUE ° 


KENOSHA, WISCONSIN 





QR — HARVEY SPRING MFG. CO. — 671 N. Sangamon St., Chicago, Ill. 
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~ NOW AVAILABLE IN U.S.A. 


COMPLETE LINE OF WIRE FABRIC WELDING PLANTS, Tailored To Fit Every Need From The 
Heaviest To Lightest 


Bringing tremendous advantages over other welders, 
EVG’s line of wire fabric welding plants offers in- 
creased versatility and profit to American mesh manu- 
facturers. (Shown in photograph above is EVG’s 
Standard Duty model G5 with a working range of 
4/0 to 10 gauge.) All EVG wire fabric welding plants 
feature the latest type automatic feeding, straightening 
and cutting devices, full electronic controls and ad- 
justments for pressure, heat and dwell. Fabric change- 


over is economic and speedy. Available in five base 
models — fine-wire, light, standard, medium and 
heavy-duty. No waste capacity — great savings in 
capital investment and floor space reduction. 


Available for inspection in actual production in 
U.S.A. and Canada. Direct inquiries to Richard E. 
Kleinhans, 122 East 42nd Street, New York, New 
York, OXford 7-0770. 


















Made in various sizes for 
reels from §”x 2” up to 24’x 12” 


... indicate a world-wide 
reputation. Hanson & Edwards have supplied 
High Speed Tubular Stranding Machines to 


ROLLER BEARING TYPE 
HIGH SPEED TUBULAR 
STRANDING MACHINES 


' Write now for details 


HANSON & EDWARDS LTD 





WARRINGTON ENGLAND 


many of the most important Wire Rope and Cable factories 
throughout the world. These machines have rotors which run in 
large SPLIT ROLLER BEARINGS, not on support rollers, 
giving higher speeds, smoother running and lower maintenance costs 


SALES ORGANISATION 
JAMES DAY (MACHINERY) LTD 
28 MADDOX STREET LONDON WI 


>| NORTHERN ) | RHODESIA >> 
IRELAND 


INDIA > ¢ ENGLAND > <q austria 


SOUTH - 
CANADA > 4 AFRICA 



















U.S. AGENTS:— THE EDMANDS COMPANY 860 WELLINGTON AVENUE CRANSTON 10, R.I. 
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Durant Appoints 
New Sales Manager 


James K. McGinley has been ap- 
pointed General Sales Manager of 
Durant Manufacturing Company of 
Milwaukee, Wisconsin, it was an- 
nounced by W. W. Winkler, Presi- 
dent. 

* * * 

He joined Durant as a salesman 
in 1946 and later became district 
sales manager. In 1953 he was 
named regional sales manager of 
the Central and Southern areas of 
the United States. In his new posi- 
tion, Mr. McGinley will direct Dur- 
ant’s thirty-three sales offices in 
the United States, as well as the 
nineteen foreign sales offices. 


* * * 


Durant Manufacturing Company 
was established in 1879 and is a 
leading manufacturer of produc- 
tion counters for general industry. 
In recent years the company has 
added a full line of electric and 
mechanical instrument counters 
used for data readout in naviga- 
tion, computer and test instrument 


FASTER 


You build better cord sets... 


cost per finished unit with ELECTRIX Separable Plugs. 


Even more important, you get high quality, because 


faster and at lowest 





James K. McGinley 


fields. 


Durant has tripled its produc- 
tion in the past seven years, and 
in 1957 a new plant was built in 
Watertown, Wisconsin, to manu- 
facture these instrument counters 
exclusively. 


SKF Appointments 


Industries, Inc. has an- 
the appointment of 


SKF 
nounced 


Thomas W. Morrison as director 
of Research and engineering and 
of Bruce M. Smith as chief indus- 
trial engineer. 


* * * 


In his new post Mr. Morrison 
takes over active direction of the 
Engineering Division and the Re- 
search Laboratory. He studied at 
Temple University and La Salle 
College and is a graduate mechani- 
cal engineer of Drexel Institute 
of Technology. He joined SKF in 
1936 and replaces Vice President 
Gunnar Palmgren, who has re- 
tired. 

* * x 

Mr. Smith fills a position left 
vacant by Stuart J. Northrup, who 
now is Mechanical Superintendent. 
He will be responsible for the ad- 
ministration of industrial policies 
and procedures. He studied at Iowa 
and Northeastern Universities and 
graduated from Purdue. 


Heads N. E. Spring Manufacturers 


Frederick R. Downs, Jr., sales 
manager for Stanley-Humason, 
Inc. of Forestville, Conn., a sub- 
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Electrix SEPARABLE PLUGS 


Assembly is easy with the 


Attaching Machine. 


ELECTRIX Separable Plugs have great holding power, 


a finer finished appearance, and pass the most rigid 


in-use tests. 


time-proven Electrix Automatic 


Write for complete information. 
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MACHINE 


@ 296 Papers. 300 K.V. 
@® 6 20 Paper Heads, 16” Pad. “at 
@ 11 16 Paper Heads, 20” Pad. | mana 


@ Q.B. Type Caterpillar Haul-off, Maillefer Patent. | om 


@ Lay Adjusted by P.I.V. Driving Each Head and P.I.V. on Caterpillar. | comp 


© Total Length of Equipment for 296 Papers, Including Caterpillar, but Exclusive of Comy 
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BETWEEN JUST ANY REEL AND " 
| H 
S1 
Mi 
Thi 
TAKE-OFF REELS ma 
Three important differences that mean longer reel life in AL 
both processing and handling of all types of insulated wires be 
in your plant. po 
t 
New MPS deep wide, straight type embossed radial rib adds a 
} considerable strength to reel heads over the old style narrow | 
tapered rib. a 
2 Increased height of the curled edge adds even more strength die 
and rigidity, especially to the rims. ler 
Furnished with rib fillers that are projections on the end 
3 of the barrels that fit into the embossed radial ribs thereby 
eliminating any marking of the plastic or rubber insulated e 
wires at the junction of head-barrel. 
4 Finally, the all welded “J” type construction of the entire reel ‘ i 


completes the picture. 


The finest Take-off reel 
you can buy. 

We invite your inquiries — 
let us tell you more about 
MPS Take-off Reels. Write us 
today. 


“Division of Wanskuck Co.” 
18 West Street — Attleboro 
Massachusetts U.S.A. 
Telephone Attleboro 1-0848 
#109 
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sidiary of The Stanley Works, was 
elected president of the New Eng- 
land Group of Spring Manufactur- 
ers at its annual meeting held in 
Bristol, Conn. (October 22, 1959). 
The organization is affiliated with 
the National Spring Manufactur- 
ers Association, Inc. 


Heads Firth Sterling 
Steel Division 


R. K. Hopkins has been ap- 
pointed vice president and general 
manager of the Steel Division of 
Firth Sterling, Inc. According to 
Kenneth D. Mann, president, this 
completes the separation of the 
Company into two semi-autono- 
mous divisions, namely, Steel and 
Carbide. 


* * * 


J. T. O’Brien remains operating 
vice president of the Steel Divi- 
sion, responsible to Mr. Hopkins 
for all aspects of production, and 
J. S. Roller continues as vice presi- 
dent of sales, responsible to Mr. 
Hopkins for commercial activities. 
Thus, Mr. Hopkins’ responsibilities 
will consist primarily of integra- 


tion and coordination of sales and 
production efforts, while at the 
same time retaining the major re- 
sponsibility of developing the Hop- 
kins Process operationally, metal- 
lurgically and commercially. 
* *x + 

T. G. Barnes is vice president 
and general manager of the Car- 
bide Division. 


To Represent Torrington Mfg. 
in Cleveland 


Ernest V. Collins has been ap- 
pointed Cleveland sales representa- 
tive for the Machine Division of 
The Torrington Manufacturing 
Co., Torrington, Conn., producer of 
wire-forming equipment, rolling 
mills, and Verti-Slide machines. He 
will cover Ohio, northern New 
York state, and western Pennsyl- 
vania from the company’s office at 
3537 Lee Road, Cleveland. 


7 ¥* o 


Mr. Collins studied mechanical 
engineering at Connecticut State 
University and then was graduat- 
ed from Pratt & Whitney’s engi- 
neering training school. He will be 





SEVEN BAY 
HIGH SPEED 
STRANDER 


MODEL 7 B 55 


This precision, perfectly balanced 
machine features: rigid steel box 
structure-barrels of high strength 
ALCOA alloy — motor mounted 
below center of gravity — safe, 
positive drive — push button con- 
trols— carbide wire guides — in- 
terchangeable cradle assemblies 
— standard cradles taking 7” 
diam. X 4” Traverse Spools — 30 
lengths of lay. 


@ CATERPILLAR CAPSTANS 


¢ sy 
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responsible for all Machine Divi- 
sion sales and engineering services 
in the area. 


Anaconda Elects New President 


Richard B. Steinmetz has been 
elected president of the Anaconda 
Wire & Cable Company, New York, 
to replace William E. Sprackling, 
retired. 

* * * 

Mr. Steinmetz has been associ- 
ated with the firm since 1929 and 
had been its executive vice-presi- 
dent. Mr. Sprackling will continue 
his affiliation with the company as 
a director. 

¥* + * 

At the same time it was an- 
nounced that William H. Benton, 
general manager of mills, has been 
elected to the board of directors. 


Crucible Appointments 
in Titanium Division 
Everett E. Cox has been ap- 
pointed Division Superintendent— 
Titanium at the Crucible Steel 
Company’s Midland Works. Re- 
placing Mr. Cox as Superintendent 
of Production at the Titanium Di- 
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vision is Jay J..Patten, who was 
formerly the Assistant Superin- 
tendent. 


* * 

Mr. Cox was graduated from 
North Dakota University in 1938 
with a B. S. degree in Business 
Administration. He also attended 
Winona Teachers College in Wi- 
nona, Minn. 

Mr. Patten attended a business 
college in Ft. Madison, Iowa, and 
studied Traffic Management 
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courses at LaSalle University Ex- 
tension Division in Chicago. 


Joins Great American Plastics 


Irwin Cohn, president of Great 
American Plastics Company, 
Fitchburg, Mass., manufacturers 
of the Irvinil line of plastics, has 
announced the appointment of 
John E. Beaumont to the sales de- 
partment of the Poly Vinyl Chlo- 
ride — Irvinil Division of the com- 
pany. 
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Mr. Beaumont, well-known in the 
plastics industry, was formerly 
with the Bakelite Corporation and 
the Carlon Products Corporation. 


Crucible Steel Shifts 


Eugene A. March has been ap- 
pointed Assistant Works Manager 
at Crucible Steele Company’s Mid- 
land plant. His vacated position as 
Division Superintendent of Tech- 
nical Services will be filled by Guy 
F. McCracken, Chief Control Me- 
tallurgist at Midland. 

* * * 

Mr. March joined Crucible in 
1946 as Metallurgist — Mill Con- 
trol at the Company’s Sanderson- 
Halcomb Works in Syracuse, N. Y. 
He has held a number of positions 
prior to this appointment. 

* * * 


Mr. McCracken has been with 
Crucible since 1949 when he was 
appointed Metallurgist at the Com- 
pany’s Sanderson-Halcomb Works 
in Syracuse, N. Y. He was trans- 
ferred to Midland last January. 


Carpenter Steel Appointments 


Donald F. Ross has been pro- 
moted by Carpenter Steel Co., 
Reading, Pa. to Dayton-Cincinnati 
district manager and _ Richard 
Boyd to the same position in At- 
lanta, Ga. Both men have been with 
the company for a number of years 
in various sales capacities. 


Ernest Theodore Laubscher 


Ernest Theodore Laubscher of 
123 West Fifty Seventh Street, 
president of the American Laub- 
scher Corporation, automatic 
screw machine products agency at 
250 West Fifty-seventh Street, 
died on October 7, 1959, in Dallas, 
Texas, at the age of seventy-seven. 

* ¥ * 

The American Laubscher Cor- 
poration, successor to a sales or- 
ganization he founded here in 1945, 
represents Laubscher Brothers & 
Co., Ltd., of Switzerland, and oth- 
er European manufacturers. 

* & * 

Mr. Laubscher was born and 
educated in Switzerland and had 
been an officer in the Swiss Army 
before coming to this country as 
a young man. 
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A Review of Recent Wire Patents 








The data listed below is only a brief 
review of recent patents pertinent to 
the readers and subscribers of this 
publication. 

Complete copies of these patents may 
be obtained by writing to the pub- 
lisher of this magazine and remitting 
50c for each copy desired. For orders 
received from outside the United 
States the cost will be $1.00 per copy. 











No. 2,907,164, MACHINE FOR LAP- 
PING STRIPS OF MATERIAL ON 
ELECTRIC CONDUCTORS AND 
OTHER ARTICLES, patented October 
6, 1959 by George Thomas Wilson Grieve, 
Shooters Hill, London, and Stanley 
Warwick Ripley, Gravesend, Kent, Eng- 
land, assignors to British Insulated Cal- 
lender’s Cables Limited, London, Eng- 
land, a British company. 

The machine is adapted for simultan- 
eously applying superimposed helical 
layers of tape as a covering about an 
elongate wire conductor. 


*x * * 


No. 2,907,815, INSLUATED CONDUC- 
TOR FOR COMMUNICATION CABLES 
AND THE MANUFACTURING METH- 
OD OF THE SAME, patented October 
6, 1959 by Kyohei Yokose, Mori, Moto- 
yama-cho, Higashinada-ku, Kobe, and 
Masao Sugi, Toyonaka-shi, Osaka-fu, 
Japan, assignors to Sumitomo Electric 
Industries, Ltd., Konohana-ku, Osaka, 
Japan, a company of Japan. 

Wound about the wire conductor are 
two insulated paper tapes having dia- 
metrically positioned ears in the shape 
of an S, the diametrical portions of each 
ear extending in the same direction 
around one half of each side of the wire 
and in spaced relation with that portion 
of the tape cover directly over the wire 
to form an air space on each side thereof. 
The ears are so positioned as to form a 
continuous opening in each air space. 


* * * 


No. 2,908,484, BARBED WIRE SPI- 
RAL, patented October 13, 1959 by Sieg- 
fried Uhl, Augsburg, Germany, assignor 
to Keller & Knappich G.m.b.H, Augs- 
burg, Germany, a corporation of Ger- 
many. 

This barbed wire includes metal ribbon 
provided with spaced alternate barbed 
and recessed portions on opposite sides of 
the longitudinal axis of the ribbon, the 
portion of the metal ribbon on the 
longitudinal axis at the barbed portions 
and at the recessed portions extending 
offset along the longitudinal axis of the 
ribbon and providing a continuous chan- 
nel offset at one side from the barbed 
portions for snugly receiving a reinforc- 
ing wire therein. 


* * * 


No. 2,908,490, FINE WIRE DRAWING 
FURNACE, patented October 13, 1959 by 
William St. John, Bloomfield, and Thom- 
as A. Hoffmann, Newark, N. J., assignors 
to Westinghouse Electric Corporation, 
East Pittsburgh, Pa., a corporation of 
Pennsylvania. 

A heat baffle is provided within the 
wire drawing furnace adapted to retain 
heat within the furnace, contain the prod- 
ucts of combustion within the furnace as 
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a protective atmosphere for the wire 
passing therethrough and prevents fluc- 
tuations of heat within the furnace due 
to drafts. There is associated with the 
baffle, a corrugated device, disposed 
about the wire, to slow the flow of gas 


thereabout. 
* * * 


No. 2,908,910, WIRE CUTTING AND 
TERMINAL ATTACHING MACHINE, 
patented October 20, 1959 by Karl H. 
Andren, West Allis, Wis., assignor to 
Artos Engineering Company, Milwaukee, 
Wis., a corporation of Wisconsin. 

Movable wire guides are adapted to 
close so as to cause the leading end of the 
wire stock to be properly located where- 
by a terminal may be affixed thereto. 


* * * 


GEO. C. 
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ae HI-SPEED 
AUTOMATIC WIRE STRAIGHT- 


No. 2,908,918, BED FRAME, patented 
October 20, 1959 by Henry Hopkes, Jr., 
Grosse Pointe, Mich., assignor to No-Sag 
Spring Company, Warren, Mich., a cor- 
poration of Michigan. 

The sinuous wire springs are secured 
to a continuous flange portion of an 
extruded metal frame. 


* x * 


No. 2,909,209, APPARATUS FOR 
MAKING HELICAL ELECTRIC RE- 
SISTANCE HEATING WIRE COILS 
AND PROVIDED WITH A ROTARY 
MANDREL AND A PRESSING ROLL 
HAVING AN ELASTICALLY DE- 
FORMABLE COIL EMBRACING SUR- 
FACE, patented October 20, 1959 by 
Patsy Ciccone, Cranford, and William 
Walter Wallin, Kearny, N. J. assignors 











ENING & CUT-OFF MACHINES 





ELECTRICALLY OPERATED 
with VARIABLE SPEED DRIVE 
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PATTERSON No. 2A 
3 FT. MACHINE 












We are proud to present this machine & 35 additional models to 
the mills and fabricators of wire, for we honestly believe they 
are top value in their field today. We have spared no expense 
to give you a precision machine tool that will give years of 


uninterrupted service. All 


iron castings are close grained 


Meehanite iron; cut-off and opener levers are high grade steel 
castings; all guides are hardened tool steel; electrical equip- 


ment is wired ready to run. 


e MINIMUM COST 


@ MAXIMUM PRODUCTION 





WRITE FOR FREE LITE 


RATURE ON YOUR 


3T. CLEVELAND 15, OHIO 
ME: BRoadway 1-1808 


@ ACCURATE LENGTHS 
@ NEW FEATURES 


REQUIREMENTS 















weet 





to Driver-Harris Company, Harrison, 
N. J., a corporation of New Jersey. 

A continuously travelling wire coil is 
formed by the apparatus and a device is 
provided to abut the rear side of the 
first convolution formed by the wire and 
prevent the coil from backing up oppos- 
itely to the growing direction of the 
coil. 

* * * 


No. 2,909,275, CONTINUOUS WIRE- 
DRAWING MACHINE, patented October 
20, 1959 by John H. Hitchcock, Worces- 
ter, Mass., assignor to Morgan Construc- 
tion Company, Worcester, Mass., a cor- 
poration of Massachusetts. 

This machine comprises, in addition to 
the conventional die, a driven block 


following the die, and the drive means 
for the hydraulic clutch connecting the 
driving means to the block, this clutch 
having the characteristic of torque trans- 
mission dependent upon the differential 
in fluid pressure across the clutch, a 
support for the die comprising one ele- 
ment of a control valve of a hydraulic 
system, mounted on the machine base so 
that it may move relative to the base in 
line with wire travel in response to 
changes in die reaction, another element 
of the control valve fixed relative to the 
base and cooperating with the one ele- 
ment, a valve regulating the pressure 
of fluid in the clutch, the hydraulic con- 
trol system being connected to the valve 
so that the pressure may change in 
response to movement relative to the 
base of the support. 





with Back-Pull 


less power. 


speeds of from 108 to 1380 fpm. 
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The Rehnquist 
WIRE DRAWING MACHINE 


A NEW CONCEPT OF EFFICIENCY 


Counterdrawing, or back-pull, increases die life and consumes 


While good for any wire, these machines are especially efficient 
in drawing Stainless, High Carbon and Resistance Wires. 

A single motor drives the machine, different blocks being con- 
nected by gears operating through differential gears. Important 
feature of the differential is the automatic adjustment of all blocks 
to each other to maintain tensions without slippage. 
from block to block with no accumulation or twisting. 

All dies and blocks water cooled. Pneumatic controls stop the 
machine if reel trouble develops. Full safety features to highest 
standards built in. Construction is heavy for long service. Finish- 
ing block supplied in diameters required for your operations. 
Machine occupies floor space of 12’ by 9’ overall. Motor is 85 hp, 
2-speed AC, 865/1730 rpm. 4-speed gear box gives 8 different 


Get the facts on these remarkable machines. 
Write or Telephone 


General Agent for Canada and U.S.A.: 


ATLAS POLAR COMPANY LIMITED 


Tel.: Plymouth 7-3641 





Wire runs 


TORONTO 16, CANADA 
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No. 2,909,360, BARBED WIRE, pat- 
ented October 20, 1959 by Raymond §, 
Doerr, Battle Creek, Mich., assignor to 
Dare Products, Incorporated, Battle 
Creek, Mich., a corporation of Michigan. 

A barbed wire is provided comprising 
a main wire strand having at least one 
portion having a series of offset bends 
lying in a single plane, a barb having a 
mid portion in the form of a flat spiral, 
the several turns of the spiral engaging 
the successive bends of the main strand, 
and the barb having terminal portions 
engaging the main strand adjacent the 
terminal portions of the main strand 
bends. 


* * * 


No. 2,909,781, MULTIPLE NAIL CLIP, 
patented October 27, 1959 by John L. 
Ollig, Marvin E. Hirsch, and Reuben V. 
Miller, Winsted, Minn., and James M. 
Westerholm, Seattle, Wash., assignors, 
by mesne assignments, to The First 
Bank of Grantsburgh. 

A multiple nail clip is disclosed com- 
prising a number of headed nails arrang- 
ed in tier formation, one above the other 
with the heads of successive nails from 
the inner side of the unit outwardly 
successively overlapping and with the 
shank portions near the tip ends there- 
of positioned at least close to abutment, 
thereby producing a converging of the 
shank portions of all of the nails in a 
predetermined zone extending transver- 
sely of the shank. The nails are rigidly 
interconnected by a frangible, non-sticky 


material. 
* * * 


No. 2,910,524, BREATHER CABLE, 
patented October 27, 1959 by William 
V. Schaffhauser, Norwich, Conn., assign- 
or to Plastic Wire & Cable Corporation, 
Jewett City, Conn., a corporation of 
Connecticut. 


This flexible breather cable comprises 
a number of wire conductors and a flex- 
ible impervious nonmetallic hollow tube, 
the conductors and hollow nonmetalic 
tube being disposed within the cable 
and having filler material filling the 
spaces therebetween, with the imper- 
vious tube opening outwardly of the 
cable; a binder layer around the 
filler material, conductors and breather 
tube; and an insulating jacket of flexible 
material surrounding the binder layer. 


Anaconda Elects New President 

Clyde E. Weed, chairman of the 
board of The Anaconda Company, 
revealed certain plans for strength- 
ening company management. The 
first major change will be the elec- 
tion of John A. Coe as a vice presi- 
dent of The Anaconda Company. 
In this new position, Mr. Coe will 
have his office at Anaconda’s 
headquarters, 25 Broadway, New 
York, N. Y., but will continue as 
chairman of the board of direc- 
tors of The American Brass Com- 
pany. Richard M. Stewart, presi- 
dent of The American Brass Com- 
pany, will in addition become 
chief executive officer of that sub- 
sidiary. Mr. Stewart’s headquar- 
ters are located at 414 Meadow 
Street, Waterbury, Conn. 
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Vacuum Annealing of Wire 
(Continued from page 1609) 
ly spaced apart, is eliminated, and 


this effects savings in the cost of 
transport and service personnel. 


x * * 


Fig. 5 shows a gas-fired black 





Fig. 5 — Gas-fired black annealing furnace. 


annealing plant having a daily 
output of about 40 tons with 
charges of from 7 to 10 tons of 
low-carbon wire. 
* * *x 

More than 200 of such modern 
annealing plants have been install- 
ed during the past 10 years in 
works all over the world, some in- 
stallations consisting of several 
furnaces. 


* * * 


Fig. 6 shows, for instance, an 





An installation of a number of 


2. 
stationary annealing furnaces in a large cable 
+ ” * 


Fig. 
ns s % ee} 
installation comprising a large 
number of stationary annealing 
furnaces in a prominent European 
cable works. 

* * * 


It should be added again that 
this furnace design offers great 
advantages in regard to servicing 
and can effect considerable sav- 
ings in man-power and thus in 
wages. With only one workman 
per shift, two or even three an- 
nealing plants or two gas-fired an- 
nealing furnaces with a preheater 
arranged between them can be 
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properly operated. Experience 
shows that both shaft furnaces and 
hood furnaces with a movable 
heating hood require twice, if not 
three times the number of per- 
sonnel. 


* * * 


In conclusion, a patented cool- 
ing method should be mentioned 
which is employed now and then 
when bright-annealing copper and 
which helps to shorten the long 
cooling-down period. Copper should 
cool down under vacuum to at 
least 120°F, in order to avoid its 
subsequent oxidation. For cooling- 
down compact charges (wire on 


reels, profiled wire or copper 
strip) from 24 to 36 hours may 
be necessary. A so-called “Rapid 
Cooling Aid’ was developed some 
years ago which makes it possible 
to shorten the cooling-off time by 
about one-third and even more. 
This system operates in such a 
way that after lowering the pot 
from the furnace, an inert gas 
available in bottles is blown into 
the evacuated pot for a period of 
15 to 30 minutes. The gas mole- 
cules form, so to speak, an addi- 
tional bridge for the heat to wan- 
der from the annealed material to 
the bell’s wall and from there to 
the surrounding atmosphere. The 











WIRE WINDER Our New Uni-Drive 
Wire Winder is new in design and incorpo- 
rates several improved and tested features. 
Production is stepped up through increased 
speed. It produces smooth, even and accu- 
rately wound spools of wire in single or 
multiple ends. All strands parallel — no over 
or under-winding. Can also be furnished with 
a slight spiral pattern for winding exceed- 
ingly fine wire. Automatic Stop Motion con- 
trols each strand. Traverse adjustable from 
134” to 52” between spool heads without 
changing cam. Designed especially for wind- 
ing wire to be braided and shielded for 
electrical conductors. 





Various types of supply packages 
that may be wound on Standard 
Uni-Drive Wire Winder. 


PAY-OFF Our Pay-off Attachment consists of a heavy fabricated frame on which Pay-off spools 
are mounted to cover desired number of ends to be wound. Equipped with spindles, running on self- 
aligning ball bearings, with size of spindles and adapters to accommodate customers’ pay-off spool. 
Compensating Attachment to control the tension of each individual strand of wire, applying the same 
tension when spool is full as when empty. Can also be adapted for use with bunching machines. 


STANDARD MILL SUPPLY COMPANY 


31 ESTEN AVENUE PAWTUCKET, R. I., U. S. A. 
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THE LAST WORD IN MODERN EFFICIENT 
DESIGN! 


SEVERAL VACUUM 
BRIGHT ANNEALING 
UNITS WHICH WE 
HAVE INSTALLED IN 
ONE OF THE MOST 
PROMINENT CABLE 
WORKS IN 
GERMANY 


(German and 
Foreign Patents) 


SOLE REPRESENTATIVE: 
PAUL REICHER 
Machinery & Equipment 
600 Eglington Ave., East, 
Toronto 12, Ont., Canada 


OFENBAU FRITZ G.m.b.H.&Co.K.G. HAGEN, (W.-GERMANY) 











~Syogren 
AUTOMATIC 
DIE SIZERS 


Another SJOGREN-BUILT Machine for ‘“‘wire 
men who want the best!’ 












This Automatic Die Sizing Machine is available in 2 
models — the Six Spindle (as shown) and the Single 
Spindle unit. Both models are identical in construction 
and the same production per spindle applies. Typical 
production per spindle, per hour, on the six spindle 
machine is: 


2 dies at .165” 8 dies at .082” 
4 dies at .135” 10 dies at .072” 
6 dies at .095” 15 dies at .062” 


(Total of 45 dies or more, per hour) 
' Sjogren engineers cordially invite wire men who are 
ste. wade ME ge interested, to make a visit. If desired, a test run will be 


Potent 2,391,983) arranged, using their own dies, pins and compound. 


Mogren 


used by wire men 4 


14 Sword St. 
who want the best! 


AUBURN, MASS. 





TOOL & MACHINE CO., INC. 


WIRE PULLERS © WEDGE GRIPS © JAWS FOR ALL MAKES OF PULLERS AND TESTING MACHINES 
© GAGE ROLLERS © SWAGING HAMMERS © POINTING DIES © WIRE SPOOLERS 
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“Rapid Cooling Aid” is advantage- 
ous not only because the annealed 
material will be available much 
quicker for further processing, but 
also because savings in money and 
space can be made by acquiring 
fewer pots. As an example it may 
be stated that a Vacuum Bright 
Annealing Plant in continuous op- 
eration requires from 5 to 6 pots 
when equipped with the “Rapid- 
Cooling Aid’; whereas from 8 to 
10 pots are necessary if the plant 
is run under normal conditions, 
i.e., with normal cooling-off time. 


* * * 


Temperature in the annealing 
pots is uniform in all spots. The 
furnace has_ various heating 
groups or ranges which can all be 
individually regulated. 


* * * 


Needless to say, the entire 
plant is provided with modern elec- 
trical equipment, temperature con- 
trol, temperature recorders, indica- 
tors, safety gear, etc. 


* ¥ > 


Finally, it should be stated that 
vacuum furnaces are particular- 
ly desirable when a bright and 
brilliant wire surface is required, 
which can never be obtained with 
the same fine result, with the same 
economy of operation, and practi- 
cal working manner by any other 
annealing method or system actu- 
ally on the market. 





Wire Kinks 


(Continued from page 1631) 


In January 1959, Bradford Beg- 
gerly, of the works engineers made 
a study of this problem, and sub- 
sequently he designed and had 
made a jig consisting of two main 
portions and a number of small 
pins. The two major pieces were 
inserted into jaws of a Riehle Ten- 
sile Testing Machine which is 
located in the wire mill laboratory. 
The upper piece, known as a roller 
head, has a dial selector with 
drilled holes for inserting the prop- 
er size twin rollers. The lower 
piece, known as the pin holder, 
has a single drilled hole for the 
insertion of a pin equal in diameter 
to two times that of the wire to 
be tested. 
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In practice, the pieces are placed 
in the tensile testing machine, with 
the face sides (pin side) face to 
face and barely permitting clear- 
ance. The upper head is run down 
to allow passage of the wire to be 
tested between the twin roller pins 
and the center bending pin. The 
machine is reversed, as in tensile 
test operation, and the upward 
stroke bends the wire neatly, ef- 
fortlessly, and with minimum 
danger to the operator. 

2 * * 

In May of 1959, the new jig was 
put into use and it has proved to 
be far superior to the old method. 


It requires no physical effort other 
than inserting the specimen into 
the jig. The operation is safe and 
enables the inspectors to make 
more tests per day. 


New Hydraulic Bending Machine 


The J. A. Richards Company, 
903 N. Pitcher St., Kalamazoo, 
Mich., has announced production of 
two new models in its “Multiform” 
line of hydraulic bending machines. 
The newest of the “Multiform” 
series are the Model BB-H (illus- 
trated here) and the Model BB-C, 
a heavy-duty machine of larger 








Smart way to start 


high quality, 









low cost die refinishing 





The NORBIDE* abrasive this operator is 
using assures extra efficiency plus extra 
economy in refinishing wire drawing dies. 
Next to diamonds and diamond dust this 
Norton-developed grain is the hardest 
manufactured abrasive commercially avail- 
able — yet its cost is 300 times less than 
sized commercial diamonds. 


Get more facts on how NORBIDE abrasive 
can bring top performance and steady sav- 
ings to your own die refinishing operators 
— including ripping, semi-finishing and, 


often, finishing. For details and prices 
write to NORTON CoMPANY, General 
Offices, Worcester 6, Massachusetts. 


*Trade-Mark Reg. U.S. Pat. Off. and Foreign Countries 
G-368 


WNORTON 


BORON CARBIDE 











Making better products...to make your products better 
NORTON PRODUCTS: Abrasives + Grinding Wheels + Grinding Machines + Refractories * Electrochemicals 
BEHR-MANNING DIVISION: Coated Abrasives * Sharpening Stones + Pressure-Sensitive Tapes 
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capacity. The BB-H is capable of 
handling a wide range of bends on 
stock up to 3%” x 6”, while the 
BB-C will bend 14” x 8” copper. 
Both models are completely self- 
contained. The BB-H is equipped 
with a 10 hp. motor, while the 





Richards Model BB-H Bender * * * 


BB-C carries 15 hp. Both models 
feature a constant-power hydraulic 
system, which, through a toggle 
action, provides a constant source 
of power regardless of the thick- 


ness of the material being formed. 
Model BB-H is capable of speeds 
from inching through 21 strokes 
per minute, while the BB-C oper- 
ates on a complete cycle of 4 sec- 


onds. 
* * * 


A folder describing the Richards 
line, Circular R-9, is available upon 
request to the company. 


Announces New 
36” Single Reel Take-Up 


A new 36” Single Reel Take-Up 
for wire insulating lines is an- 
nounced by Davis-Standard, Div. 
of Franklin Research Corp., Mystic, 


Conn. 
* * * 


The new unit, Model SR 36, is 
designed for wire speeds up to 
and exceeding 2000 FPM. It 
handles reels from 12” to 36” in 
diameter, up to 24” wide. Full reels 
up to 2000 pounds can be accom- 
modated. 

* * * 

The 36” Take-Up has pneumatic 
reel arms, adjustable Dog Pin and 
infinitely adjustable traverse lay 


and movement. The ball-bearing- 
mounted wire guide rolls accept 
wires from “0” gauge to 34”. All 
rotating parts are mounted in 
sealed, double-row ball bearings. 





Available with a _ variety of 
drives, Model SR 36 is a fast, com- 
pact take-up for general wire in- 
sulating operations. Complete spe- 
cifications are available on Davis- 
Standard Catalog Section 8.7. 


Analysis of 1959 Revision of 
National Electrical Code, 
200-1959 

A great many changes, both in 
substance and in editorial arrange- 
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FEDERAL AUTOMATIC HIGH 
POTENTIAL TESTER 
IT’S NEW — IT’S BETTER! 











AbSmanuracturine CO. WALLINGFORD, CONN. 








THE p= 


WIRE MACHINERY ¢ TESTING EQUIPMENT 


THE NEW FEDERAL AUTOMATIC 
e ¢ e HIGH POTENTIAL TESTER 


FEATURING: 


@ Automatic to preset voltage. 
@ Electronic Fault Detection. 
@ Current Limiting 


@ Corona Free 


(Optional Extra) 


AVAILABLE IN THE FOLLOWING MODELS: 


5 KVA 
10 KVA 
25 KVA 
50 KVA 


5 to 50 KV 
10 to 50 KV 
25 to 50 KV 

50 KV 


Write for further information: 


P. O. BOX 36, WALLINGFORD, CONN. 
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ment, have been included in the 
1959 edition of the National Elec- 
trical Code. 


* * 

To assist users in comparing the 
1956 and 1959 editions of the Code, 
Howard Michener of the NEMA 
Staff has prepared an Analysis of 
the changes which have been ap- 
proved since 1956. All those who 
must be familiar with the Code 
will find this Analysis of inestim- 
able value. 


* 


+ * * 

Copies of the Analysis are avail- 
able at 50 cents each from the 
National Electrical Manufacturers 
Association, 155 East 44th St., 
New York 17, N. Y. 


G E Department to Expand 


General Electric’s Insulating Ma- 
terials Department has announced 
plans for a five-year, multi-million 
dollar expansion program in Sche- 
nectady to accelerate development 
of new products and improve cus- 
tomer service. 

* * * 

Department General Manager T. 
C. Ohart said the expansion would 
put the department in a position 










Plywood * Hardboard 
Two ply aspen * Two ply 
pine * Hardboard 
laminated to 
Plywood « Drums 
available in wood, 
metal, paper or 
plastic. 
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to develop new processes and prod- 
ucts for the entire electrical in- 
dustry. The department will con- 
tinue to operate its manufacturing 
facilities in Pittsfield and Chelsea, 
Mass., and in Coshocton, Ohio, even 
after completion of the Schenec- 
tady consolidation program. 


New ASTM Standards on 
Electrical Insulation (D-9) 


Magnet Wire. The Society’s first 
standard relating to magnet wire, 
the Tentative Method of Test for 
Frictional Characteristics of En- 
ameled Magnet Wire for Use in 
Winding Filled Coils (D-1676) has 
been approved. The test results in- 
dicate the amount of spooling oil 
present on the wire. This property 
is important because wire with in- 
sufficient lubricity tends to produce 
oversize, uneven windings, and ex- 
cessively oiled wire tends to fall 
into the space at the coil ends 
rather than to maintain a compact 
helix. The method is suitable for 
control, acceptance, and _ service 


evaluation. 
* *x * 


Cellular Plastics. Another first 


by Committee D-9 is the new me- 
thod for measuring dielectric con- 
stant and dissipation factor of 
cellular plastics. Cellular plastics 
always have lower dielectric con- 
stants than the solid material from 
which they are derived. The di- 
electric properties are important 
because they determine the capa- 
citance between conductors when 
the plastics are used for encapsu- 
lating electrical circuits or com- 
ponents. In transmission lines such 
as television lead-in cables, etc., 
expanded plastics are often used to 
lower the capacitance per foot of 
cable and to improve propagation 
characteristics. Cellular plastics 
are also used in waveguides, rad- 
omes, and dielectric lenses for mi- 
crowave radio and television trans- 
mission. In these applications the 
dielectric properties of the ma- 
terials are of great importance. 
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UP go your profits when you switch to Woodcraft 
disposable Reels & Spools. The reason: Woodcraft 
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Woodcraft cost and prove to yourself how many dol- 
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For Permanent Or Temporary Storage 


Jarke Mini-Modules give you storage when you want it, 
where you want it. Easily set up or taken down, no 
bolts, no tools, no fittings. Special ‘nesting’ caps pro- 
vide fast stacking and insure rigid, no-slip interlock- 
ing tiers. Sturdy steel construction, Lightweight. Four 
standard sizes. Send for details now! 





a AR K E 6333 Howard St. 


MANUFACTURIN Chicago 48, Illinois 











Designed for stacking coiled material, 
these racks have four-way entry for fork 
truck, open ends for ram-type deposit 
of coils. Nesting caps insure fast easy 
stacking. Heavy-duty steel construction. 





PORTABLE BAR RACKS 


Unique crane grab permits load cen- 
tering and rapid fool-proof engage- 
ment. Automatic grab also available. 
Assorted standard sizes. Specials to 
order. 
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FOR UNIFORM HEATING AND 
EFFICIENT AGITATION SPECIFY 


of Cleveland 





Steam Jet Agitators 


they shorten the pickling cycle 
and increase tonnage output. 


The standard for low-cost, continuous pickling 
of strip, or the batch pickling of sheets, coiled 
rods, wire and other products. Hundreds of 
successful installations. 


Use of rugged, durable, lead extrusions, highly 
resistant to mechanical and thermal shock, assures 
long, maintenance-free operation. Heil exclusive 
Nocordal impervious graphite nozzles imbedded 
securely in the lead, at properly spaced intervals, 
provide efficient heating, uniform agitation, and 
prevents the steam from eroding the outlet. 


LININGS - TANKS 


HEATERS 


PLASTICS CORPORATION 





Write for the Heil fully descriptive bulletins. They give complete details and specifications 





12926 Elmwood Ave. Cleveland 11, Ohio 





Heil Steam Jets for Continuous 
Pickling Applications 





2 : 3 oe a 
Heil “E-4” Steam Jet Agitator 
System for Batch Pickling 
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Tension in Wire Engineering 
(continued from page 1622) 


and long pay-off lines of the wires 
to absorb elastically the tension- 
changes. For heavier wires, con- 
trols are in use which are often 
based upon the deflection of a con- 
tacting element in response to the 
changing package diameters. One 
of these control systems using an 
idler is described by Hanna and his 
co-workers*). There are also other 
control devices in existence. 
* * * 

The maintenance of constant 
tensions is involved. Not only do 
effective diameters change in non- 
round coils but in addition we are 
dealing with a system whereby the 
radius of the originating package 
is reduced (when it is a spool) 
while the coil builds up simultane- 
ously. 

x * * 

Whereas we have mentioned 
above for purpose of clarification 
some simpler physical relations, it 
should not be overlooked that the 
compound system requires deeper 
engineering understanding. The 
speed of the wire, the coil to be 
wound and the originating pack- 
age all introduce variables singly 
and in combination. 


Tensions In Multi-Conductor 
Wires and Sleevings 

The importance of tension checks 
in covering wires with plastic is not 
only that the same tensions are 
applied at different settings and at 
different times. It is also impor- 
vant when two separate wires are 
laid into a cable simultaneously 
that both should have the same 
tension. Otherwise, upon the de- 
reeling of the wire, after the in- 
sulation has set, the one conductor 
that has been stretched more dur- 
ing the history of its production 
will contract more when released. 
Accordingly, since this is the more 
contracting conductor, the cable 
then has a tendency to curve in 
the direction of the wire which 
was exposed to the higher tensions 
before being covered with the in- 
sulating sheath. This is an impor- 
tant factor for keeping cables 
straight when unrolled as required 
by the specifications of the U. S. 
Signal Corps and other military 
agencies. 


*) C. BR. Hanna et al. U. 8S. Patent Ne. 
2,285, 654, June 9, 1942. 
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Tensioning By Mechanical 
Friction 


What can be done to control ten- 
sion on the quickly moving, fine 
enameled wires of copper, plati- 
num, or of nichrome-resistance 
wires without damaging them per- 


manently ? 
* * * 


Many present devices make use 
of frictional restraining means. 
Hereby, the wire is led through 
rubbing surfaces in contact with 
the moving wires. These “brakes” 
may range anywhere from felt 
pads and oiled cork to metal disks 
and similar rubbing, retarding and 
pinching surfaces in contact with 
the wire. Another instance of fric- 
tional tensioning takes place when 
a braking drum connected to the 
wire or spool is retarded by fric- 
tional contact with a rubbing sur- 


face. 
” ¥* * 


The critical limitation of all 
these wire contacting devices is 
that they exert friction on the sur- 
face of the sensitive wire when in 
direct contact with it. They rub it 
and thus subject it to abrasion. 
Another common defect of all de- 
vices of this type is that the brak- 
ing action of the pressure fingers 
is concentrated within too small an 
area. Excessive stress concentra- 
tion takes place then within too 
short a length of wire to which it 
is applied thus damaging it. Even 
if the indirect retardation of a 
brake drum is used, its stick-and- 
slip action produces hunting and 
thus variations in tension. In addi- 
tion in such instances where me- 
chanical non-slip action is pro- 
duced by crimping the wire over 
serrated wheels or boards, the wire 
is frequently deformed, kinked and 
permanent strains are set up in it. 


* * * 


In enameled wire, frictional ten- 
sioning devices reduce the size of 
the insulation first (by abrasion). 
In addition they produce a “stick 
and slip” tension. That is to say, 
the tension in a frictional tension 
device is higher at the start until 
the “break away” tension has 
ceased. Thereafter, the (lower) 
running tension takes over. 


* * * 


Thus, not a constant tension is 


DECEMBER, 1959 


A SKILLED HAND IN CHEMISTRY...AT WORK FOR YOU 


A Story Worth 
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VERSATILE DUCTILE IRON 
SAVES MANUFACTURER 20 TO 30% 
WHAT CAN IT DO FOR YOU? 


One of the nation’s leading manufacturers of wire rope is saving 20 to 30% 
by using Wood’s one-piece, cast ductile iron spools for stranding steel wire. 
In addition to cost savings, these spools also offer outstanding physical 
advantages over previously used fabricated steel and cast malleable iron 
types. Wire frequently snagged in crevices of fabricated steel spools, causing 
production delays, spool damage, wire waste. Malleable iron spools were 
subject to nicking. Flanges bent. This damage has been sharply reduced with 
the use of tough, resilient Wood’s ductile iron. Check the many advantages 
and applications of this remarkable metal. WRITE FOR BULLETIN 1102. 


T. B. WOOD’S SONS COMPANY 
CHAMBERSBURG, PENNSYLVANIA 
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Supplies Co., Inc. 
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SPECIALIZED ENGINEERING 
SPECIALIZED EXPERIENCE 
SPECIALIZED MACHINERY 
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MACHINE CO., INC. 
2231 E. Ontario Street 
Philadelphia 34, Pa. 
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LARMUTE 


U.S.A, he ey & Machine 


Telephone: Plaza 8-0744-5-6-7 
LARMUTH (1947) LTD., BROOK STREET, KNUTSFORD, CHESHIRE, ENGLAND 


= Telephone: Knutsford 2244, 5 


produced. A variety of tensions are 
caused instead particularly during 
a quick start and stop. This effect 
is further emphasized by the adhe- 
sion of one wire to the other in an 
unevenly wound supply package 
which lets go of the wire with 
different tensions even before the 
tensioning device has been 
reached. 
* * * 

Such variations of the infeed 
tension are at times mechanically 
amplified particularly when oscil- 
latory resonance is initiated me- 
chanically as sensed by the dancer 
arm and fed back to the braking 
surfaces with the overshoot pro- 
duced by the motion of compara- 
tively large inertial masses. 


* 7 a 


In addition, a separate form of 
mechanical feedback occurs (this 
time of higher frequency) when 
crimping tension boards or ser- 
rated wheels set up vibratory ten- 
sions in the wire that is deformed 
and put into oscillations while 
passing through such frictional 
restraints. 

* * 7 

Between the “stick and slip ten- 
sions” and the abrasive action on 
the enamel, or the bending defor- 
mation of the wire (crimp) — as 
it is done in washboard type ten- 
sioning devices whether flat or of 
wheel shape — tension becomes a 
problem for the more sensitive ma- 
terials and their insulation. 


Controlling Tension Electrically 


Rotating heavy coils, sticking of 
wires against each other and 
against bobbin surfaces together 
with the frictional restraints op- 
erated by large dancer arms are 
but a few of the several causes for 
hunting and variables of tension 
that interfere with the wire de- 
livery at uniformly smooth and 
constant tension. 


* * * 


Accordingly, it was necessary to 
devise a fundamentally new con- 
cept. It makes use of a deformable, 
expendable cover attached to a 
stiff, light-weight wheel of mini- 
mum inertia. By guiding the wire 
over the wheel the linear motion 
of the wire is converted into a ro- 
tary motion. This latter can be 
brought under control by mag- 
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netic, electro-magnetic and other 
methods of smooth and stepless 
retardation. 


Electric Tension Control 
Figure No. 10 


Figure No. 10 shows this elec- 
trical tension control. Special cov- 
erings have been developed which 
are gentle to the finest wires, even 
smaller than .0005”. Moreover, the 
special, expendable non-slip covers 





Fig. 10 — Electric Tension Control. Courtesy 


Tensitron, Harvard, Mass. 


are not attacked by the chemical 
action of copper. In some _in- 
stances, the pulley covers consist 
of a two layer plastic. The lower 
layer is yellow and the upper one 
is black. The upper layer has ser- 
rations in its groove to increase 
traction between wire and wheel 
cover. Accordingly, as the upper 
layer wears — as it will eventu- 
ally — the lower layer of yellow 
shows through and indicates thus 
in a simple manner when the ex- 
pendable cover should be “retir- 
ed”. 
* * * 

There are also non-slip covers in 
use that are made of special tex- 
tile materials. 

¥ * * 

This new electric tension con- 
trol gives non-slip traction of 
wires regardless how thin their 
insulation. Regulation can _ be 
made if desirable by distant con- 
trol which also permits synchron- 
ization with the motor drive. 


* * * 


Infinitely adjustable tension, no 
abrasion between the rotating 
wheel and the wire in contact with 
it (and therefore, no stick-and-slip 
tensions as well as freedom from 
flake-off of the insulation covering 
the wire) and stress distribution 
over a significant length of wire 
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Protect your wire with '"PLAMENCO" for best results. 


WE INVITE YOUR INQUIRIES 
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Faster baking, greater fuel economy, maximum production efficiency 
are just a few of the results of the exclusive heating arrangement of 
the Carl Mayer Hi-Speed Rod Baker. It also has a patented blow-off 
feature which removes moisture without damage to coils. 





Here are just a few of our many satisfied customers: 


American Steel & Wire Co. 


Atlas Steel Co. 


Colorado Fuel & Iron Corp. 
Crucible Steel Co. of America 


Driver-Harris Co. 


B. Greening Wire Co., Ltd. 


Patent Nos. 

U.S. A. 2,296,361 
2,323,828 
2,235,559 

Canada 396,144 

401,589 





Indiana Steel & Wire Co. 

Jones & Laughlin Steel Corp- 
Republic Steel Corp. 

Sheffield Steel Div., Armco Steel Corp. 
Steel Company of Canada 


Write for Bulletin No. 350 


-carl mayer- 


20800 CENTER RIDGE RD., CLEVELAND 16, OHIO 


OTHER PRODUCTS: Core Ovens « Mold Ovens Welding Rod Ovens « Heat 
Treating Ovens & Furnaces Special Processing Equipment and Accessories. 














all the wire industry 
in the West looks to 


—— companies 





First, there’s Western Wire & Textile Machinery, Inc., the 
only company in the West that deals exclusively in used 
and reconditioned wire and cable- making equipment. 
Secondly, there’s the Paul |. Kenner Co., supplier and 
distributor of new wire and cable manufacturing machin- 
ery and supplies. 

Nowhere else in the West will you have a better chance 
of finding exactly what you need ---either new or used. 
Nowhere else in the West will you be able to trade in old 
equipment on new. Nowhere in the West will you find 
such a complete stock of machinery and equipment. 


You'll like dealing with men who speak your business 
language - -- with companies backed by 20 years of highly 
specialized experience. 


SOME EQUIPMENT ON HAND: 
Takeups + Payoffs * Braiders » Asbestos Carding 
Lines * Taping Machines « 13 Die Copper Rod Break- 
down Machine with Cook M-1000 Spooler Takeup. 


Two companies that provide all that’s needed, new 
and used for the West’s wire industry. 


WESTERN WIRE & TEXTILE MACHINERY, INC. 


228 Shaw Road 


South San Francisco, Calif. Tel.: JUno 9-1101 


PAUL I. KENNER CO. 


228 Shaw Road 
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South San Francisco, Calif. Tel.: JUno 9-1101 


are thus made possible. Tension 
adjustments are simple and ten- 
sion can be either pre-programmed 
or sensed and controlled as the coil 
builds up and tensions have to be 
changed. 


Parameters Influencing Tension 


Shock-tensions that occur dur- 
ing the starting up and stopping 
of the operation are aggravated 
when the traverse on a wire coil 
reverses from right to left and 


vice-versa. 
* * » 


Over-imposed over these short 
time tension fluctuations and 
other short-period events that in- 
fluence tension there are the sud- 
den tension increases as the wires 
stick at times against each other 
and on certain points of the de- 
reeling package. In this category 
belong also such tension varia- 


. tions that are produced by an 


overhead-pull-off device when the 
wire gets caught on a flange or 
leaves the spool with uneven 
tension. 

* ¥ 

Among other factors that influ- 
ence tension and wire transport, 
consideration should be given to 
the contact angle. It makes a dif- 
ference to the generated tension 
whether the wire touches the cap- 
stan or the bobbin perpendicularly 
to its axis of rotation or at an 
angle with it. Also tension is in- 
fluenced by the slippage of a wire 
on the capstan (and thus the sur- 
face condition of the latter). Last 
but not least, some capstans are of 
slightly conical crossection . . . an- 
other factor in imparting tension 
to the wire in a predetermined 
manner. 

* a ¥* 

There is, furthermore, the grad- 
ual, long-time change as a multi- 
ple coil builds up from the layers 
close to its mandrel or inside of 
the bobbin until it reaches the 
final shape of its larger outside 
diameter. 

* ¥* ~ 

The change in coil diameter and 
thus the speed of wire transport 
for constant R.P.M. winding has 
its effect upon tension changes. 
As a function of varying coil di- 
ameters, they are influenced by 
whether the filamentous material 
is applied near the inside bottom 
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layers or close to the outer form 
near its finished coil-diameter. 
Moreover, while the coil to be pro- 
duced is wound, the supply pack- 
age becomes smaller. This causes 
changes simultaneously in the de- 
reeling tension while the wind-up 
coil builds up . . . a complex state 
of conditions. 
* » ” 

The tension variations as the 
storage package gradually un- 
winds are critical whether this is 
done by overhead pull*) or by ro- 
tation of the bobbin. Moreover, 
windage (i.e. air-resistance) and 
other frictional factors enter in 
wire and other tension responsive 
processing operations (in the same 
manner in which they are known 
during the manufacture of textile 
yarns such as warping and throw- 
ing). 

* ¥ ¥ 

All of this taken together pre- 
sents an intricate set of varying 
tension conditions. These factors, 
singly and in combination must 
be totalized. They represent an in- 
volved picture for the tension 
existing at a differential element 
of time and upon a given part of 
the bobbin or coil-form during the 
winding operation. They change 
with package size, wire-speed, coil 
construction, the diameter and 
stiffness of the wire and for other 
reasons. 


Summary 


Tension, an engineering factor 
still much neglected, should be 
given the consideration it de- 
serves. 

* * * 

The precise knowledge and the 
control of tension as based upon 
an understanding of the several 
factors involved starts with the 
measurement of tension as pro- 
duced under the dynamic condi- 
tions of actual manufacture. 

¥ ¥ . 

Considering the entire system, 
we are confronted on one hand 
with the diminishing effective di- 
ameter represented by the let-off 
package (when a bobbin is used on 
the de-reeling end) and on the 
other hand with the increasing 
size of the wound coil which gradu- 
ally builds up as the material is 
transferred to it from the de-reel- 


*) Overhead pull-off causes one turn in the 
wire for each turn of unwinding. 
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CARBIDE EXTRUSION NOZZLES 
OR TIPS FOR ALL MACHINES. 





INSULATING DIES AND NOZZLES 


for 
EXTRA-HIGH ELECTRIC WIRE PRODUCTION 
CARBIDE ano STEEL 


Highest quality of workmanship and 
materials. Standard Types and Special 
Dies and Tips to your order. 


CENTRAL CARBIDE NOZZLES have 


phenomenally long life; will lower 
operating costs and reduce wire break- 
age. 


CENTRAL STEEL DIES are made in 
Round, Figure 8, Serrated, Tracer, and 
other special shapes to your specifi- 
cations. 


A newly designed Tru-Rip Die Assembly can be taken apart, cleaned, 
blades changed, and the whole reassembled easily and quickly. Made for 
2 and 3 conductor wires to be coated in extrusion machines. 


Write for folder or phone for information 


WIRE TOOL DIVISION 


CENTRAL TOOL AND MACHINE CO. 
Formerly BRIDGEPORT JIG BORING COMPANY 


102 CENTRAL AVENUE, BRIDGEPORT 7, CONN. 
Export Dept. ANDOVER INTERNATIONAL INC., P.O. Box 29, Bayside 61, N. Y. 


CABLE Address ANDONIK 
LEADER IN HIGH PRODUCTION EXTRUSION TOOLS FOR ELECTRIC WIRE 


TEL.: FOREST 7-8473 











The Completely NEW 


1. Automated—Multi-Spindle 

2. Tandem operation with individual speed control 

3. Synchronized or individual run-stop control 

4. Automatic traverse start with either or all wind- 
ing heads 

5. Controlled acceleration rate 


6. Jogging of individual winding heads 

7. Provision for each winding spindle to stop when 
wire breaks 

8. Full spool detector on each spindle 


The New Model 1900-HVE Multi-Spindle Spooler 
(up to 16 Heads), engineered to include a variable 
speed system for adjustment of spindle speed, 
pitch, and traverse. This complete flexibility of 
adjustment makes a very uniform layer wound 
package which prevents binding and kinking 
during pay-off. 


The 1900-HVE Spooler is a ruggedly built ma- 
chine, using precision ball bearings at all rotating 
members. The adjustments are repeatable, and 
easily made while the machine is running. It is 
completely adaptable to the changing demands of 
the wire industry. A speed range of 18 to 1 is 
available. It contains the knowledge and experi- 


ence of over 60 years of wire machine building. 
Your special requirements can be incorporated in 
the design. 


You are invited to consult us on your wire spool- 
ing problems. Our engineering resources and 


years of experience are at your service. Emory 
Winding Machines have been the standard of the 
industry. Most every 
equipment. 


major plant has Emory 


Robert J. Emory 
SPOOLER 














SPECIFICATIONS 
Size Range: .010” to .080” or heavier if 
soft, and many flat wire sizes. Max. 
Spool Size: 16” flange diam. Capacity: 
Usually 2 to 6 spindles. 





ROBERT J. EMORY COMPANY 


31 East Runyon Street 






Newark 5, N. J. 
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Tools for bolt and screw 


manufacture 
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Screw-cutting tools 



























se DIES FOR 
Stamping tools and every : xe THE WIRE MILL 
kind of precision tool : ieee Wire Drawing 
' ies Shaped Wire 
4 wee Mandrels for Tube 





Drawing, etc. 


P. O. BOX 169, Dijon 
Write de Troyes 








! TWO WIRE 
SINGLE TWIST 
TWINNING MACHINE 


— Reel 24 inches x 16 inches 
24 inch Frame — Production — 1140 
Twists per minute — Power 3 H.P. 


e 
Reel — 30 inches x 16 inches 


30 inch Frame — Production — 1000 
Twists per minute — Power 3 H.P. 


Two Wire Double 


Reel — 15 inches x 5 inches 
24 inch Frame — Production 2280 
Twists per minute — Power 3 H.P. 


Twist Twinning Machine 


Reel — 24 inches x 12 inches 
30 inch Frame — Production 2000 
Twists per minute — Power 5 H.P. 


All Double Twist Machines are equipped with our Patented Constant Tension 
Over Run Prevention Devices. Take-Ups are engineered to run with these high 
speed machines and have tensions which can be quickly adjusted while in 
operation and Over Run Prevention Devices eliminating wire draw down on 
stopping. 

All machines have Open Sided Capstans and Quick Loading Cradles for high 
production and ease of operation. 


FOR COMPLETE DETAILS WRITE OF WIRE 


THE EDMANDS COMPANY 


860 Wellington Ave. Cranston 10, R. I. 
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ing side. This changes the relation 
between one creel which unwinds, 
delivering its wire upon a mandrel 
that builds up by the same amount 
. . . an intricate system of vary- 
ing conditions that require auto- 
matic adjustment if the critical 
wire tensions are to remain within 
reasonable limits of tolerance. 


* * * 


A deeper understanding of the 
factors that influence tension is 
desirable. Today tension is still too 
much the neglected dimension. 
Tension measurements made while 
the wire moves and subsequent 
tension control help the engineer 
to improve and maintain better 
wire-drawing, coil-winding and 
wire-processing operations. It is 
of particular value in the manu- 
facture of such essential elements 
of construction as, for instance, 
precise electrical coils and fine- 
wire potentiometers which have 
to retain their reliability under 
the severe environmental condi- 
tions for the finished coil and at 
the higher production speeds that 
are required in this age of elec- 
tronics, automatic control and su- 
personic missiles. 


7 7 + 


In wire and other filamentous 
materials we are dealing with a 
characteristic tensile relation es- 
sentially determined by the mate- 
rial constants of the wound prod- 
uct and the size and speed of the 
packages that hold it. The quanti- 
tative measurement and control of 
tension permits the monitoring of 
such stress and strain that may 
be considered safe and economical 
in wire winding and similar oper- 
ations. 

~ - * 

To manipulate by methods or 
trial and error processes as mutu- 
ally interdependent as_ tensions 

. . and to compensate for their 
quick changes at the steadily in- 
creasing production speeds, poses 
problems of multiple control that 
begin to exceed personal monitor- 
ing. Automatic controls designed 
to fit the system of mutually 
changing parameters, and particu- 
larly a true science of Tension 
Engineering based upon a ther- 
ough understanding of the many 
phenomena involved, becomes then 
mandatory. 
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PRODUCTIMETER 
WIRE MEASURING MACHINES 


Fast. . Accurate. . Dependable. . legible 








Productimeters measure all types of wire from 
010 to 1% inches in diameter . . . at speeds up 
to 5,000 feetiper minute. They eliminate 
“¥guess-work”. . . insure profit- 
able operation in your plant. 


DURANT MFG. CO. 

1918 N. Buffum St. 18 Thurbers Ave. 

Milwaukee 1, Wis. 
Representatives in Principal Cities 





SINCE 1879 


PRODUCTIM See 


| Count & } 





DECEMBER, 1959 


Providence 5, R. I. 


While by no means a cure-all, 
the measurement and subsequent 
control of tension brings about a 
systematic improvement in one of 
the major variables of wire manu- 
facture and processing that were 
given but scant attention to date. 
This does not mean that other 
important parameter that are es- 
sential for wire-production and — 
handling must be allowed to fall 
into disregard. It does mean, how- 
ever, that one of the factors that 
significantly influence the mate- 
rial constants of wire, such as 
strength, resistance to abrasion, 
electrical conductivity, and mag- 
netic parameters will be brought 
gradually under systematic con- 
trol. It also means that excessive 
stress concentration over too lim- 
ited a wire area should be avoided. 


7 ¥* ” 


Quantitative sensing of ten- 
sions, a knowledge as to what 
happens to wires under tension, 
and, last but not least, mecha- 
nisms to compensate for tension 
variations are steps in the right 
direction. A more critical view is 
therefore becoming of increasing 
importance in the time honored 
craft of wire-drawing and subject- 
ing the drawn wire-product sub- 
sequently to annealing, coil-wind- 
ing and other preparatory proc- 
esses. 
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“Why We Switched 
To Bobbins Made Of 
Molded Fiber Glass” 


Bobbins made of molded fiber glass 
are used by one of the nation’s largest 
producers of insulated wires and 
cables because they increase produc- 
tion and lower labor costs. 

After long testing, this company 
switched from conventional steel and 
wood to a 16-inch plastic bobbin made 
by the Molded Fiber Glass Tray Co. 
of Linesville, Pa. (see photo) 

The chief engineer for the wire and 
cable producer said fiber glass bobbins 
are stronger, even in the thinner sec- 
tions. They hold more wire—up to a 
a mile of it—because they can be 
reduced in thickness. 

Molded fiber glass bobbins are 
competitive in price . . . need no 
maintenance ... don’t bend, dent or 
rust... can’t throw off chips. Smooth 
surfaces permit precise winds and 
eliminate breaks and tangles. 

You can profit by this manufac- 
turer’s experience. Just mail the at- 
tached coupon today. 


by RAHM 





MOLDED FIBER GLASS TRAY COMPANY 
LINESVILLE, PA. 
World's largest producer of molded fiber glass 
products for materials handling. 
I'd like more details on how molded fiber glass 
bobbins speed production and reduce costs. 
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Title : “ = 





Company______ Sande AR 
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MODEL ‘MX0’ 


automatic 
DIE SERVICING and 
REFINISHING MACHINE 





AC-DC Speed 
Regulation 
Lapping to Finishing 
Without Removing Die 
Casing from Machine 





Up to 6” 
Die Casing Capacity 





Bed Lengths 24” to 36” 





SAVE UP TO 50% 


In Time @ Labor @ Production 


JAMES L. ENTWISTLE 








write for prices and literature 


DYKREX 


CORPORATION 
17-19 Grove St., Montclair, NJ. 
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NOW . 


. . ALWAYS-PERFECT RECTANGULAR CROSS-SECTIONS 
IN YOUR COILS WITH ENJACO’S NEWLY-DESIGNED 


COLLAPSIBLE COILING REELS 


@ Exclusive wear adjustment feature with 
micrometer screw adjustment hub nut 


keeps spokes permanently parallel to the 
flange. 

Fast and easy loading and unloading. 
Entire barrel width collapses with light 
pressure on hub. Resets with quick push 
on two opposite spokes. 


Winds insulated wire, tubing, rope and 
similar materials into coils. 


President 





® Clips hold ties in place, eliminate thread- 
ing through coil. 


@ Available with shaft and coupling-half or 
shaftless. 


@ Ground contact to reel for Spark Testing. 


@ High-strength aluminum alloy spokes and 
flanges, bronze barrel segments. 


© Reet Sises,. 12°, 16", 2", 2". 3” 
and 36”. 


ASK FOR CATALOG 
SECTION 8A 


CORPORATION 
MAIL, P.O. BOX 3674 @ 100 GLEN ROAD, CRANSTON 10, R. I, U. S. A. 


PHONE HOPKINS 7-8411 @ 


CABLE “JALENCO” PROVIDENCE 
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Bonding Characteristics of 
Insulating Varnish and 
Wire Enamel Systems 
(Continued from page 1624) 


strength vs. test temperature. 
Curves for three varnishes over 
polyvinyl acetal enamel are shown. 
The top curve is a high bonding 
phenolic varnish formulated to 
give the maximum bond to arma- 
ture windings of high speed mo- 
tors. The middle curve is a typical 
general purpose oil modified phe- 
nolic varnish. The lower curve is 
a very flexible coil varnish. Gen- 
erally one must sacrifice flexibility 
to obtain high bonding strength. 


* * * 


Figure 8 shows the effect of 
varying only the magnet wire. 
Experiments have shown that 
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Eisler Makes The Largest Selection 
of Small Spot, Wire, Butt, Seam and 
Foil Welders. Send for Cat. #93-57 


A WELDER FOR EVERY PURPOSE 


) BISLER VERTICAL PRESS TYPE SPOT WELDERS 






SIZES 2,3, and 5 KVA 


[spor WELDER GROUP Ne. 93-v-S 


WIRE BUTT WELOER WITH HYDROGEN JET 
2 AND 2 KVA 





JEISLER ENGINEER No*eO, Nc 


CHARLES EISLER, Jr., Pres. 
747 South 13th St. Newark 3, N. J. 











USE 


“SAKAMURA” 


WIRE WORKING 
MACHINERY 


For all types 
of formed wire 
products-sturdy 
accurate and 
PRICED RIGHT 


yn 





Sey 


MACHINES v acea BARBED 
WIRE, PINS, HEADED PRODUCTS, 
SCREWS, SPRINGS, ETc. 


Send for 
CATALOGUE & PRICE LIST 


Write or phone 


TAKEMURA & €0., LTD. 


Sole Representative 


Care of HOTEL WELLINGTON 


55th St. & 7th Ave., New York, N.Y. 


Tel: Circle 7-3900 
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Enamel “F’”, which is polyvinyl 


acetal, gives the highest values for 
most varnishes. The varnish used 
here is a polyester which shows 
approximately equal bonding 
strength when applied over a 
polyester enamel, “IM”. The bond- 
ing strength is found to be less 
for enamels “I”, “N”, and “A”. 


* * * 


Figure 9 shows an interesting 
family of curves obtained by vary- 
ing the time of cure, keeping the 
wire enamel and varnish the same. 


* * * 


Figure 10. We have found that 
most varnishes will continue to in- 
crease in bonding strength to a 
point, and then will decrease in 
strength, showing the effects of 
heat aging. 











~ GRAVURE 
CO. 


10 Models of Precision-built Markers for 
Printing, Striping or Embossing. 
MARKING WHEELS: 


MARKING MACHINES: 


NEW-Hardened Gravure wheels give 
years of service, Reproduction of any 
Type face or Trade-mark. 
INKS: 
For Hot or Cold applications in Navy- 
Chip Colors. Our inks have passed ull 
present solvent and abrasion tests. 
KNOW HOW: 
Our staff of trained personnel, headed by 
Wire and Cable Engineers with a back- 
ground of many years experience, stand 
ready for consultation on every marking 
problem. 
MAIL: West Hanover, Mass. 
TEL: Rockland, Mass. TRiangle 8-0456 
West Coast Representative: 
PAUL I. KENNER, 
230 Shaw Rd., South San Francisco, 
California 
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If you don’t check 
your Tensions... 
how do you know they 
are safe ? 













Trigger 
Tension Meters 










for tensions from 5 









for tensions from 
2 Ibs. up to 100 lbs. 





Electric 
Tension 
Controls 









TENSITRON, INC. 


HARVARD, MASS., U. S. A. 
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The NEW RE-SPOOLER 
FOR 


HIGH SPEED PRECISION WINDING 
PRODUCING BOBBINS OF “FREE-FALL” wire 


NO SNAGS -- NC CATCHES 


COPPER .032” AND FINER @ PRECIOUS METALS 
AND 
THE NEWEST AND BEST EQUIPMENT 
FOR WINDING BRAIDER BOBBINS 


ASSOCIATED AMERICAN WINDING MACHINERY inc. 

















STAINLEESS 
STEEL WIRE 


NAS | 
STAINLESS STEEL WIRE 


Dia: 0. 324 0. 0016 


Capacity: 250 tons (monthly 


NIPPON STAINLESS STEEL WIRE MFG. CO.,LTD. 


HEAD OFFICE NO. 47, UMEDA-CHO, KITA-KU. OSAKA. JAPAN. 


& 750 ST. ANN’S AVE., NEW YORK 56, N. Y. 5935 W. GRAND AVE., CHICAGO 339, ILL. s 








Specialists in GENERAL MACHINE WORK for the 
WIRE INDUSTRY 


Wire machinery built to customers’ specifications. 


Wire Flattening Machines —:— Rolls (Ground or Plain) 
Spoolers —:— Coilers —:— Draw Benches —:— Et Cetera 


Send us your requirements and 
specifications for quotations. 


GENERAL MACHINE TOOL CO. 


18 GRAFTON STREET * WORCESTER 8, MASS. 
Tel.: Pleasant 2-0976 








Bare Flexible Electric Tinsel Conductors 


Bare Silver Coated and Brass Coated Copper 
or Bronze Wires. Round or Flattened 
Knitted or Curled, Round or Flattened Wire 


of Copper or Bronze - Coated with 
Silver or Brass 











THE MONTGOMERY . COMPANY 
| 25 CANAL STREET Tel: Nationel 33838 — WINDSOR LOCKS, CONN. | 








1674 


i. #31 POLYESTER INSULATING VARNISH 
CURING PROPERTIES @ 150¢ 
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POLYESTER MAGNET WIRE 
FIG. 9 


70 






#31 POLYESTER VARNISH OVER 
POLYESTER MAGNET WIRE 





PURE PHENOLIC VARNISH OVER 
POLY VINYL ACETAL MAGNET WIRE 


BONDING STRENGTH - POUNDS 





0 ! I 1 l ! j 
° 100 200 300 400 500 600 
HEAT AGING - HOURS @ 200¢ 
HELICAL COIL BONDING TEST 





EFFECT OF HEAT AGING UPON 
BONDING STRENGTH - 


FIG. 10 


Pure phenolic varnishes shown 
on Fig. 10, which reach their ulti- 
mate cure early, increase only 
slightly in bonding strength with 
additional cure. These also degrade 
more rapidly than do the high 
temperature polyester varnishes 
shown on the same graph. Poly- 
ester varnishes increase bonding 
strength more slowly with addi- 
tional cure to a point somewhat 
lower than the pure phenolics, and 
then will tend to drop in bonding 
strength with prolonged heat. After 
considerable heat aging, it is noted 
that the failure of the bond occurs 
between the wire enamel and the 
copper, indicating an oxidation con- 
dition of the wire. Initial failures 
in bonding strength generally 
show a failure between the ena- 
mel and the varnish, or a cohesion 
failure of the varnish itself. 
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The Helical Coil Bonding Test 
has the following advantages: 


1. Basically, it will test how a partic- 
ular varnish will hold a coil of a 
particular magnet wire together. 


2. At times, we wish to know if a var- 
nish is better with one type of enam- 
eled wire or another. To do this, 
we keep all conditions constant and 
vary only the enameled wire. 


3. When is the varnish properly cured? 
By varying the baking cycle and 
testing a series of coils, the opti- 
mum cure time and temperature can 
be found. 


4.The user may have a particular 
curing schedule (such as in a con- 
veyor system) which cannot be al- 
tered easily. To find a varnish that 
will fit into this cycle, varnished 
helical coils can be run through the 
system, varying the varnish until 
the proper results are obtained. 

5. Quality control of incoming ma- 
terials is important to many manu- 
facturers. The helical coil test has 
been included in some acceptance 
specifications to eliminate offgrade 
shipments of wire or varnish. 

6. As a research tool, this test may 
help us choose the best formulation 
for a new varnish and will tend 


to screen out the “dogs” and speed 


up laboratory work. 


7. Initial bonding strength is  im- 

portant. The coils of a motor 
must hold together when it is started 
up for the first time, often under 
full load. The motor must hold to- 
gether also for years under all op- 
perating conditions. A test of bond- 
ing strength after conditioning the 
coils in a laboratory will test the 
suitability of a varnish under long- 
term operation. 
Conditioning by aging at high tem- 
perature, by immersing in hot oil, 
a humidity cabinet, a salt spray 
tank, or in special atmosphers (such 
as a Freon bomb) will test the 
properties of a varnish under these 
simulated operating conditions. 


* * * 


Various working groups among 
AIEE and ASTM committees are 
utilizing the Helical Coil Bonding 
Test to investigate properties of 
varnishes such as cure, bonding 
and some of the other special 
properties described above. The 
real advantage of this test is its 
simplicity, low cost, and the re- 
producibility of the results. En- 
gineers agree that the results ob- 
tained are significantly compara- 
ble to those obtained in actual op- 
erating equipment. We look for- 
ward to the time when this test 
will become a standard test pro- 
cedure for determining bonding 
strength of insulating varnishes 
and wire enamel systems under 
these varied conditions, and we 
will continue to use it in our labo- 
tory as an important quality con- 
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MUSIC WIRE and SPECIAL WIRES 


Music Wire for Industrial Purposés 
211 sizes Bright Polished, .0015” to .3437” 
45 sizes Bright Tinned, .003” to .125” 


Aluminum—Annealed—Belt Lacing—Brass, Soft and Spring—Copper, Bare and Tinned 
Coppered Steel Spring—Galvanized—Tinned 
Monel—Nickel Silver—Pure Soft Nickel—Oil Tempered, Steel Spring, Black Finish 
Phosphor Bronze, Spring Temper—Pure Iron Wire—Resistance Wire, 
Hoskins Chromel “A’’—Stainless, Soft and Spring Temper—Tag Wire, 1000 
in an Envelope—Florist Wire—Spooled and Coiled, 4-/2-1-5# 

Wires Straightened and Cut to length—Small Gauges—Small orders our specialty 
Wires and Strands for the fishermen. Trolling Wires, Copper-Monel-Stainless. 
Leader Wires, ‘“Wilstabrite’ Stainless and “‘Silverbrite’’ Music. 

Dental and Surgical Wires, large assortment. 


THE MALIN & COMPANY 


2514 Vestry Ave. Established in 1884 Cleveland 13, Ohio 








WIRE DRAWING MACHINERY 


AND EQUIPMENT 
CQOFo : 
FINE WIRE MACHINES © SPOOLERS © POINTERS 
PATENTING, TEMPERING, GALVANIZING AND 
TINNING EQUIPMENT FOR WIRE 


Wire Blocks Made To Suit Your Needs 


WRITE FOR PRICES 


SUPERIOR TOOL & MANUFACTURING CO. 


SHREWSBURY STREET WEST BOYLSTON, MASS. 





















Stranders — 7-bay and 12-bay. 
1 Davis Standard 48” Dual Capstan complete with 
Drive. 


1 60” Royle Capstan. 

1 #1-% Cumberland Granulator. 

2 Terkelsen Paper Wrapping Machines. 

1 New England Butt 7-wire Planetary Upright Twister. 








~ , 
WIRE & TEXTILE MACHINERY INC. 


P. O. BOX 436, PAWTUCKET, R. I. 
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~ PARALAN™ 


RUST PREVENTATIVES LUBRICANTS 


AMERICAN LANOLIN CORP. 


Railroad Street 


LAWRENCE, MASS. 


LANOLIN 


WAREHOUSES: 
Lawrence, Mass. 
Pittsburgh, Pa. 
Cleveland, Ohio 


WOOL GREASE DEGRAS 


TELEPHONES: 
Lawr.: MU 3-2729 
Pitts.: Montrose 1-0176 

Cleve.: HE 1-2342 








POLYETHYLENE & 
VINYL COLOR CONCENTRATES 


FOR COLORING WIRE & CABLE INSULATION 
AT THE EXTRUDERS 


ALL COLORS CONFORM TO N.E.M.A. STANDARDS 
The quality is superior both as to color and electrical properties, 
all colors are sharp and clear, and the dispersions are excellent. 
This permits a minimum use of the concentrate, lowering costs. 


Send for working samples 


CENTURY DISPERSIONS, INC. 


14324 BIRWOOD (Tel.: TE 4-5656) DETROIT 38, MICH. 
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CUT YOUR PRODUCT COST... 
Stop struggling with wire worries. There’s a 
Continental wire to help cut products costs—to 
add sales appeal. Let us know about your 


problem . . . Let Continental’s helpful wire 
service work for you. 


CONTINENTAL 
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PRODUCERS OF: Manufacturers’ Wire in many sizes, Shapes, tempers, and finishes, including Galvanized, 


KOKOTE, BRYTITE, Flame-Sealed, Coppered, Tinned. Annealed, Liquor Finished, Bright, and special 
shaped wire. Also Welded Wire Reinforcing Fabric, Nails, Continental Chain Link Fence, and other products. 


3 MACHINERY FOR 
1H SPEED PRODUCTION 


BRAIDERS 

CABLERS 

TAKE-UPS 
BUNCHERS 
STRANDERS 

TAPING MACHINES 


NEW ENGLAND BUTT CO. 


Division Wanskuck Company 
304 Peari Street - Providence 7, R.I. 
James Day (Machinery) Ltd. « 28 Maddox Street, London W1, England 
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trol and evaluation method for 
our products. 





The Manufacture of Wire Products 
—Oven Racks, Baskets and 
Refrigerator Shelves 


(Continued from page 1627) 


(Figure No. 18) — This photo- 
graph shows the final parts being 
taken off the lacquer line and be- 
ing packed ready for shipment. 





Fig. 18 * * * * * * * * * 


The desire and demands for better 
finishes as well as decorative ap- 
pearances have led us to continue 
a research and development pro- 
gram for better finishes in order 
to compete against the greatest 
competitor we have, and that is 
aluminum. 
* * 7 

In this development program we 
have found what we believe to be 
the most promising finish which 
answers a majority of our prob- 
lems. This process is known as the 
“CORVEL” Fusion Bond Process. 
It was developed in Germany and 
was brought to this company by 
The National Polymer Corpora- 
tion who is the licensee for the 
entire Western Hemisphere. We 
were fortunate to become one of 
their licensees at the beginning of 
the introduction of this process in 
this country. The process essent- 
ially consists of the pre-heating of 
the part to be coated and then 
dipping the part into a fluidized 
bed of the powder material and 
a post heat to complete the 
fusion of the material. This 
method of coating can utilize sev- 
eral materials such as Vinyl, Cell- 
ulosic, Nylon, Polythene, and 
Epoxies. 

* * * 

The Clothes Guard which was 

mentioned before is coated with a 
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Vinyl material and is found to be 
most satisfactory in resisting hu- 
midity, detergents and abrasion. 
* * * 
(Figures 19 and 20) — We have 
attempted to show you our pro- 
cesses from the raw wire to the 


Fig. 19 * 
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shipping of finished parts. We use 
our trucks for fast delivery to our 
customers. 

* * * 

In conclusion, I feel that The 
Wire Association should enlist the 
aid of all members to intensify 
their efforts for particular finishes 
on steel products with naturally, 
particular emphasis to wire prod- 
ucts. 

* * * 

It is my opinion that too little 
has been done by the steel indus- 
try to provide aid to wire fabrica- 
tors for better finishes in order to 
combat competitive threats of non 
ferrous materials. 

* * * 

We have on the table some bro- 
chures covering both our ‘“COR- 
VEL” Fusion Bond Process and 
our Wire Fabrication. If any of 
you gentlemen are interested I 
would be glad if you would take 
these brochures with you. 


¥ * * 
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FORMULA FOR SUCCE 


YNTHETIC THREAD AND YARN APPLICATION 
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NIEDERRHEIN WIRE RODS 


Open hearth grades from low metalloid 
through high carbon, Thomas grades, cold 
heading and special grades for sensitive ap- 
plications. Heavy coils up to 880 Ibs.—I.D. 
up to 3314". Sizes from .200” to 34”. 


Reliable delivery schedules at a fair price. 
NIEDERRHEINISCHE HUETTE A.G., 
Duisburg, Germany 


< COMPANY, INC. 
34A Exchange Place, Jersey City 2, N.J. 
In Canada: Kurt Orban Canada Ltd., 
Toronto, Montreal, Vancouver 








PAN AMERICAN TRADE DEVELOPMENT CORP. 
TWO PARK AVENUE 


NEW YORK 16, N.Y. 


IMPORTERS OF STEEL PRODUCTS 


Wire Rods and Wire, bright basic, black annealed, and galvan- 
ized, in all usual qualities and for many specialty purposes, 
including Box Binding Wire, Spring Wire, Mattress Wire, Core 
Wire, Rope Wire, etc. 

INQUIRIES INVITED 











DRUM TAKE-UPS 
SPOOLING EQUIPMENT 


WIRE ENAMELING 
MACHINERY 


INSULATING MACHINERY 
FOR GLASS, COTTON 


TAKE-UPS AND PAY-OFFS 
TAPING MACHINES 
SPECIAL MACHINERY 


EST 1855 AlMco 


Al: merican’ 
NSULATING 


INC (915 


ACHINERY 
is (ou § 27. va ® @ 


IRHILL AND HUNTINGDON STREETS 


HILADELPHIA anillSA 
ENNSYLVANIA 


+ MANUFACTURERS OF WIRE INSULATING 
MACHINERY AND ALLIED EQUIPMENT. 
MACHINERY MFG. TO CUSTOMERS 
SPECIFICATIONS. 























, 
HEANIUM 


WITHSTANDS 
HI-SPEED 
PRESSURE OF 
SYNTHETIC 
YARNS AND 
WIRE BY 

PUI THE TONS 





if Buide wear Is a problem in your mill... 






EFT-437 


EFGSL-312 &) 
(Ove 


THE BEST GUIDE TO LOW COSTS. 


S 





Test samples of HEANIUM stock guides 
will be furnished without charge. 
Address sample request to Dept. 9... 


For 
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BELL MINE 
LIME 
PRODUCTS 


Strict laboratory 
control assures 
uniform quality 


Pulverized Quick Lime 
Hydrated Lime 
Pebble Lime 


WARNER COMPANY 
Sales Offices 
Bellefonte ed alit-Col-ii elalr-| 
ea hit-toleige ial New York 
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The NEW WINDER 
FOR 


BRAIDER BOBBINS 


HIGH SPEED PRECISION WINDING THAT CUTS COSTS WITH _IN- 
CREASED PRODUCTION AND CONTINUOUS EXACT-CONTROL TENSION; 
RESULTS IN LESS OPERATORS AND TROUBLE-FREE BRAIDING. 


COPPER .012” AND FINER ® ALUMINUM 
GALVANIZED STEEL 


ASSOCIATED AMERICAN WINDING MACHINERY inc. 





@ GLASS FIBERS 








e 750 ST. ANN’S AVE., NEW YORK 56, N. Y. 5935 W. GRAND AVE., CHICAGO 339, ILL. Pod 











WAYNE WIRE DIE CO. 





WANT GOOD WIRE? THEN USE “THE BEST” DIES! 


Only top-quality DIAMONDS are used by WAYNE. This, plus per- 
fection in workmanship, is responsible for the fine reputation of 


WAYNE WIRE DRAWING DIES 


Satisfactory DIAMOND DIES can only be made by those 
who have experience, skill and knowledge. 
has all of these. Users have called WAYNE DIES “the best.” 


WAYNE 


2 Maple Avenue, Linden, N .J. 
Telephone: WAbash 5-2456 








Soldering Guide Offered 


A new, technical guide to auto- 
matic soldering with solder pre- 
forms is now available from Alpha 
Metals, Inc. 


* * * 
Titled, “Guide to Automatic 
Soldering,” it offers data on solder 


preforms, their selection and use, 
converting to automatic soldering, 
and new, flux-filled washers for 
automatic soldering. Included is an 
offer of technical information on 
solder alloy and flux selection. 


Information on allied problems 
is offered in two other Alpha bul- 
letins: “Tips on Soldering,’ which 
deals with the subject of solving 
soldering problems, and “Flux- 
Finder Guide,” designed to aid the 
user to find the right flux for every 
need. 

* * * 


To get these three technical re- 
ports in a handy file folder, write 
to Alpha Metals, Inc., 56 Water 
Street, Jersey City 4, N. J. Specify 
by title the bulletins desired. 
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- BA LLOFFET, 
a £-WIANNEY 


» WIRE DIE CO., 


|All sizes from 
.0004” in stock 


“Manufacturers of 
. Quality diamond dies since 1870 


-BALLOFFET. 
i 4 -WIANNEY / 


’ WIRE DIE CO. Inc. 


6825 “ADAMS ST., GUTTENBERG, N. J. 
Tel: Union 3-3393 











FOR REAL 
ECONOMY USE 





HEANIUM 
WIRE DIES FOR 
TINNING 
STRANDING 
BUNCHING 

¢ RE-SPOOLING 


Made EXCLUSIVELY By 


ORISKANY, NEW YORK 





.104” down to! 


| 









ROUX WIRE DIE WORKS, inc. 


Tel. REdwood 6-2373 - Utica, N. Y. 
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Glass Sealing Wires 
(Continued from page 1640) 
through 10. Aside from the ex- 
posed core, slivers, and other ma- 
jor surface defects, which may be 








visually or electronically detected, 
these imperfections are not read- 
ily found until mounted in lamps 
or tubes. They may be detected in 
the laboratory through examining 
cross sections of the finished prod- 
uct with a microscope. 
o * * 


In summary, the lamp and elec- 
tronic tube industries have attain- 
ed a high degree of development in 
the art of sealing wires through 
glass. Tube manufacturers are 
now being asked to guarantee a 
5% defective covering all major 
defects including glass breakage 
and electrical failure. The lamp 
manufacturers must meet an even 
tighter requirement of .10 to .15% 
overall defective. It is interesting 
to note that in the case of dumet, 
one pound of material will provide 
enough lead wires to produce 
25,000 electronic tubes. This leaves 
very little room for malfunction- 
ing lead wires. 
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NEW ENGLAND WIRE DIE CO. 

7 Forsberg St., 
EXPERT RECUTTING 

DIAMOND DIES, DIAMOND POWDERS 


Eastern Representative of 
Ajax Industrial Supplies, Inc. 


Worcester, Mass. 








FINE and MEDIUM SIZE WIRE 
TAKE-UPS 
8, 10, & 12 SPINDLES 


COLBOURNE MACHINE COMPANY 
21 MUNRO ST. * WINSTED, CONN. 











DIAMOND CARBIDE 


DIES 


KELLY 


WIRE DIE CORPORATION 
19 W. 34th St. ~ New York 











s \\ AN DIAMOND DIES 


‘> 
i PROFILED DIES 


J? FINE SIZE DIES 


VICTOR J. BOULIN INC. 


10 FIRST STREET, PELHAM, N.Y. 





DIAMOND POWDER 


Diamond Reclaiming Services 


FORT WAYNE DIAMOND PRODUCTS, INC. 


2623 E. Pontiac Fort Wayne 5, Indiana 











Drawing Angle-Controlled 


DIAMOND DIES 


HOOSIER WIRE DIE, INC. 
1730 Sinclair St., Ft. Wayne, Ind. 








DIAMOND WIRE DRAWING DIES 
and DIAMOND POWDER 


INDIANA WIRE DIE COMPANY 


314-324 E. Wallace St., Fort Wayne, Indiana 
Phone: Harrison 4373 











DIAMOND DIES 


.0002 to .128 
For many years... 
Outstanding in quality, 
workmanship and service. 


FORT WAYNE WIRE DIE, INC. 


2625 E. Pontiac St., Fort Wayne, Ind. 
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REVERSIBLE DIAMOND DIES 
Al 


WIRE DIE CO. INC. 
12 WEST 21st St. N.Y. 10, N.Y. 


DIAMOND DIES 


mounted unmounted 
For Precision Wire Drawing 


BRENON, INC. 


Experts in Fine Size Diamond Dies 
R.F.D. #2, Box 400, Nixon, N. J. 
























CARBIDE NAIL TOOLING 
For 
Domestic and Foreign Machines 
available from STOCK 
PITTSBURGH CARBIDE DIE CO. 
Monongahela, Penna. Blackburn 8-6959 











DIAMOND osiwinc DIES 
DIAMOND POWDER AND 
COMPOUNDS 
DIE RECUTTING SERVICE 


CARBIDE DIES *« TOOLS + PARTS 
RUSCH WIRE DIE CORPORATION 
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DEPENDABLE WIRE EQUIPMENT 


FINE WIRE DRAWING MACHINES 
RESPOOLING MACHINES 
WIRE PLATING EQUIPMENT 
SCREW TYPE TRAVERSES 


HODGE BROS. MACHINE SHOP 


2 HAVELL ST. e OSSINING, N. Y. 











WIRE DRAWING MACHINERY 
AND EQUIPMENT 
Rod Frames — 16” Frames, 8” Frames — 
Take-Up Frame, Wire — Pointers — Pulley 
Tongs — General and heat resisting alloy 
castings for wire mill use. 
Circulars on Request 


E. J. Scudder Foundry & Machine Co. 


TRENTON, N. Jd. 














ACID m PICKLING 
INHIBITOR COMPOUND 


THE PARKIN CHEMICAL CO. 


HIGHLAND BLDG. PITTSBURGH 6, PA. 








REELS 


Wood, Plywood, Hardboard 


8” to 72” in diameter 


Durkee — Co. 
ne. 


Pine River, Minnesota 
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Photomic rograph 10 


Dumet 
Showing uneven Core and Seams in Copper 
Mag. 200X 
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3. Morey: The properties of Glass, 2nd 
edition. 


4. Partridge: Glass-to-Metal Seals. 
5. The Glass Industry: A. J. Monack. 
6. Glass-to-Metal Seal Design: W. J. Scott. 
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Setting Sales Objectives 
for Small Business 


A booklet, “Setting Sales Ob- 
jectives for Small Business” has 
been published by the Bureau of 
Business Management, University 
of Illinois, Commerce Annex, Ur- 
bana, Ill., in which principles to 
be followed by small businesses to 
survive and prosper under compe- 
titive conditions are discussed. 

* * ¥ 


Business condition appraisal, 
sales planning, market share, ex- 


WOOD REELS 


FOR 


CABLE - ROPE - WIRE 
QUICK DELIVERIES on 


ASSEMBLED OR 
KNOCKED DOWN REELS 

SHIPPED FROM BALTIMORE, MD. 

HARTSELLE, ALA. (BAKER MFG. CO.) 


The NELSON Company 


STANDARD OIL BLDG. BALTIMORE 2, MD, 






















DAVIS ELECTRIC CO. 
WALLINGFORD, CONN. 
SPARKERS — TAKE-UPS 
CAPSTANS — PAY-OFFS 
SPOOLERS — TRAVERSES 
TEFLON EXTRUDER 








LINE—GORCY 


mechanical 
wire rod descailers 


FISHER ASSOCIATES 


122 East 42nd St. New York 17, N. Y. 








FINE WIRE 
RESPOOLING MACHINES 


COLBOURNE 
Machine Co., 21 Munro St. 


Winsted, Conn. 








METALLIZING WIRE 


PURE ZINC and CADMIUM 
Other Fine Bare Wires 
Manufactured to Your Specifications 
IMMEDIATE DELIVERY 
STAMFORD PROCESSING CO. 
10-24 S. Water St., Peekskill, N. Y. 











Zinc WIRE 


THE PLATT BROS. & CO. 
Waterbury 20, CONN. 











WORLD’S LARGEST MANUFACTURER 
SPIRAL WRAPPING MACHINES 


For Coils or Straight Lengths 
Terkelsen Machine Company 
323 A Street, Boston 10 











TO SELL—ADVERTISE IN 
WIRE AND WIRE PRODUCTS 


It pays—send for rates 


453 Main St., Stamford, Conn. 
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for = economical heat treatment 


AJAX ELECTRIC COMPANY 
928 Frankford Ave., Philadelphia 23, Pa. 








HI-SPEED TAPING MACHINES 
MULTI-TINNING TAKE-UPS 
FINISH LINE TAKE-UPS 
The finest that can be produced. 


COLLINS BROS. MACHINE CO. 
(Est. 1866) 
WIRE & CABLE MACHY. DIV. 
647 Roosevelt Ave., Pawtucket, R. I. 











For All Your Needs 
Pan in 


Wire Working Machinery 


American | 





Pan American Supply Company 


15 WEST 46th STREET MEW YORK 36, N.Y. OX ford 71-6168 





pense, adjustment of forecasts, 
and many other factors are treat- 
ed, supported by appendixes, 
charts, and other data. 
* * * 

Copies of this booklet cost 
$1.25 each. Orders should be ac- 
companied by a remittance. 


“Stapak” Fibre Drum Used 
To Package Wire 


The Anaconda Wire & Cable 
Company and its subsidiary, Amer- 
ican Brass Company recently 
adopted the Stapak fibre drum as 
a shipping and storage container 
for four 25-pound paper-wrapped 
coils of light gage copper and 
copper alloy wire. Stapak drums 
are made by the Fibre Drum and 
Corrugated Box Division of Con- 
tinental Can Company. 


* * * 


The 8” coils of wire in sizes 
.0453” to .012” are shipped in these 
drums. Easy to order in increments 
of 100 pounds, this new type of 
package is encountering wide ac- 
ceptance among wire users. 


* * * 


The Stapak drums are of sturdy 
and rugged construction. Excep- 
tionally easy to handle, they per- 
mit one coil to be removed for 
use while the others remain safe 
from dirt and contamination with- 
in the sealed drum. Featuring a 
new Turn-Lock positive closure and 
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pilfer-proof seal, the drum also 
stacks due to a cover and bottom 
that are designed to interlock. Con- 
tinental Can also makes the Pay- 
offpak fibre drum for handling and 
dispensing as much as 600 pounds 
of wire. 


Silicone Rubber Guide 


A handy specifications guide for 
users of silicone rubber is now 
available from General Electric’s 
Silicone Products Department, Wa- 
terford, N. Y. 


* * * 


Identified as CDS-188, this eight- 
page bulletin lists a wide variety 
of standard industry and military 
specifications which cover most ap- 
plication requirements. Designed to 
assist users of silicone rubber in 
selecting the specifications to most 
effectively meet their particular 
requirements, this publication sum- 
marizes current ASTM, AMS and 
military specifications. 


New ASA Standard on 
Recording Machines and Wire 


An American Standard for home 
wire recorders has been published 
by the American Standards Asso- 
ciation. Titled “American Standard 
Requirements for Magnetic Re- 
cording Instruments for The Home 
— Wire Size, Speed, Spools, Z57.4- 
1959,” the publication insures that 
spools of recording wire manu- 
factured to its specifications will 
work on standard wire recorders. 

* * * 

The new American Standard is 
the same as RETMA REC-131-A 
established by the Radio-Electron- 
ics-Television Manufacturers Asso- 
ciation, now the Electronic Indus- 
tries Association. The Institute of 
Radio Engineers, as sponsor of 
ASA sectional committee Z57, sub- 
mitted the standard to ASA for ap- 
proval. 


The standard establishes wire 
speed in the machine, how the 


wire is to be wound on the spool, 
dimensions and tolerances of the 
spool, and wire diameter. 


* * * 


It is available at 25c a copy 
from the American Standards As- 
sociation, Dept PR 93, 70 East 
45th Street, New York 17, N. Y. 


Aiea) gino machinery co. 


15457 EUCLID AVE. CLEVELAND 12, OHIO 


EXCLUSIVE DISTRIBUTOR FOR FARMER 
NORTON WIRE DRAWING MACHINES 


~ 








FINE WIRE 
ENAMELING OVENS 


COLBOURNE 


Machine Co., 21 Munro St. 
Winsted, Conn. 














WEBB WIRE 


“works where others won't 


Stainless « Needle « Nickel Alloy 


und, squ *lale| rakotate] 


WEBB WIRE 


DIVISION OF THE CARPENTER STEEL CO., NEW BRUNSWICK, W. J. 








WOOD REELS and SPOOLS 


1” to 60” Diameters 


American Wood Working Company 
MONTELLO, WISCONSIN 











immediately Available 


WIRE WORKING MACHINERY 


FOURSLIDES: Baird, Nilson & Manville, 
Nos. 0, 1, 2, 3, 4, 5, 3-20, 4-26 
U. S. Tool Co. No. 22, 28, & '33. Multislides 
Sleeper & Hartley Spring Coilers Nos, 0, 1, 
2, 3, 3%, 4, & 5 & Torrington W10 & wiz 
Vaughn No. 8, 10, & 12 Moto-Blocs 
Waterbury No. 3 Bull Blocks, Duplex 
Morgan 4 stand Wire Drawer with pointer 
and 100 H.P. motor drive & motor 
Waterbury Nos. 1, 2, & 3 Continuous Wire 
Drawing Machines 
PARTIAL STOCK LISTING 
“The most diversified stock of machinery in 
the country. If it’s machinery we have it.” ¢ 


National Machinery Exchange 
130 Mott St., New York 13, N. Y. 
CAnal 6-2470 
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FOR SALE 
20—16 carrier Wardwell Braiders 
12—24 carrier Wardwell Braiders . 
25—16 & 24 carrier N.E. Butt Braiders, #2 
10—32 & 64 carrier N.E. Butt Braiders, #2 
2—7 Gang Fine Wire Spoolers, Trav. to 7”. 
MICHAEL SOLOMON COMPANY 
131 SPRING ST. NEW YORK 12, N. Y. 








DESIGN ENGINEER 


Man with B.S. degree and at least five years 
experience. Must have knowledge of insulated 
wire machinery and be capable of designing 
planetary and rigid cabling machines, taping 
machines, take-ups, and similar units. Ex- 
cellent working conditions with all the usual 
benefits. Location in New England. Salary 
commensurate with ability. 


Reply to Box 1005 
WIRE & WIRE PRODUCTS 
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National Machinery Co. < 
National Machinery Exchange 
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Pan American Supply Company 

Pan American Trade Development Corp. 
Pangborn Corporation esadaks 
Parkin Chemical Co., The ; 

Patterson Machine Company, The, Geo C. 
Peschel Electronics, Ince. 

Pittsburgh Carbide Die Co. 

Platt Bros. & Co., The ..... 

Plastic Mold and Engineering Co. 
Pourtier Pere et Fils sesae 


R 

Radiation Dynamics, Ine. 
Reicher, Paul—Niehaus KA 
Reicher, Paul—Schlatter, H.A., Ltd. 
Rivom asusien 
Robinson Co., Ine., M. W. 
Roebling’s John A., Sons Corporation 

Div. Colorado Fuel & Iron Corporation 
Roux Wire Die Works, Inc. 
Royle and Sons, John 
Rusch Wire Die Corporation 


Ss 
Seudder, E. J. Foundry & Machine Co. 
Showa Machine Works, Ltd. 
Sjogren Tool & Machine Co., Ine. 
Stamford Processing Co. 
Standard Industrial Compounds Co., Ine. 
Standard Mill Supply Company 
Steel & Wire Machinery Co. 
Superior Tool & Manufacturing Co. 
Synero Machine Company 
Synthetic Thread Co. 


Takemura & Co., Ltd. 
Tensitron, Inc. 
Terkelsen Machine Company 
Thermoplastic Equipment 

Division of Thermoplastic Processes, Inc. 
Torrington “i baescnted The 
Twitchell, E. W., Ine. 


U 
United States Rubber Company, Naugatuck 
Chemical Division 
U. 8S. Industrial Chemicals Co., Division of 
National Distillers and Chemical Corp. 
United Wire & Supply Corporation 


v 
Vaughn Machinery Company, The 


w 

Wafios Maschinenfabrik . ‘ 
Wardwell Braiding Machine Co. sinpctashspenedasunss pseapivgatsealosaedee 
Warner Company .............. ' “pe ae 
Waterbury-Farrel Foundry “& Machine Co., The, 

Division of Textron, Inc. y ‘ 
Watson Machine Company, The 
Wayne Wire Die Co. . 
Webb Wire Div., The Carpenter Steel Co. 
Wells, Frank L. Company .................... 
Western Wire & Textile Machinery, Inc. 
Wheelabrator Corporation eB 9. 
Whitacre Engineering & Manufacturing Company cabebancvatanioe 
Wickwire Brothers, Inc. .. 
Wilson, Lee, Engineering Company, Inc. 
Wire & Textile - aman fe BI seesdoseystei's 
Wire Machinery Inc. e 
Woodcraft Corp. devdsavékeveristidve 
Wood's Sons Company, oT, B. 
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| WHERE TO BUY 


For more complete information, consult the annual Wire and Wire Products Buyer’s Guide. 
Only advertisers who have contracted for six or more insertions are listed in this section. 














ABRASIVES— Cee mae perax & Casetnal Feep-. Pe: DIAMOND POWDERS— 
Elgin National Watch Co., Abrasives Div., acific Coast Borax Co., New York, N. Y. Elgin National Watch Co., Abrasives Div. 
Elgin, I. COLOR CONCENTRATES—For Wire Elgin, Ill. : : 
— Div., Engis Equipment Co., Chicago, Coatings Fort Wayne Diamond Products, Inc., Fort 
L Blane C i . Mass. Wayne, Indiana 
Pe Co., Worcester, Mass. Contry Tomccnne tae Debit’ Mich Hoosier Wire Die, Inc., Ft Wayne, Ind. 
ACID INHIBITORS— COMPOUNDS—Cop Fee ' Hyprez Div., Engis Equipment Co., Chicago, 
(See Inhibitors, Pickling ; pee ge Or npg ON Pa. _ rj 
ANNEALING ‘MACHINES ~ Electric Miller, R. H. Co.. ine. Homer, N. Y. Indiana Ww ire Die Co., Ft. Wayne, Ind. 
R Kelly Wire Die Corp., New York, N. Y. 
esistance ‘ COMPOUNDS—Diamond (Pre-Mixed ) New England Wire Die Co., Worcester, Mass. 
NN cro Machine Co., Perth Amboy, N. J. Eastern Carbide Corp., New Rochelle, N. Y. Rusch Wire Die Corp., Croton-on-Hudson, 
ANNEALING POTS AND BOXES— Elgin National Watch Co., Abrasives Div., Zz 
Se mater, E. J. Fdry. & Mach. Co., Trenton, Elgin, Il. Wayne Wire Die Co., Linden, N. J. 


Hyprez Div., Engis Equipment Co., Chicago, DIAMOND POWDER RECLAIMING 


BAKERS— iil. | a : ‘ Elgin National Watch Co., Abrasives Div 
(See OVENS—Rod Bakers) Ree Wine Die Corporation, Croton-on- ~iieta, Til. c ” ” 
BOBBING jBraider & Wire Weeving , COMPOUNDS —Extrusion, for Wire bd pears i 
Apes Mewsbern co. Aitlobors, one” — Pope ks gg 7 The caaton, Mass, % Hoosier Wire Die, Inc., Ft Wayne, Ind. 
Molded Fiber Glass Tray Co., Linesville, Pa. wee La epg es Mp Men a rip lnstios Di 4 Kelly Wire Die Corp., New York, N. Y. 
Mossberg Pressed Steel Corp., Division of ae Spri sefield. Ms mpany, Plastics Divi- Rusch Wire Die Corp., Croton-on-Hudson, 
Wanskuck Co., Attleboro, Mass. us a p ‘ta 5 “Pecmtces Cc , Divi N. Y. 
% @ topuheeemades ieee ‘sion of. National. Distillers & ¢ ‘iemical DIAMOND TOOLS— 
Ona Gy . : Corporation, New York, N. Indiana Wire Die Co., Ft. Wayne, Ind. 
Standard Mill Supply Co., Pawtucket, R. I. “jean “ . ae ’ 
Wardwell Braiding “Machine Co Cextrai COMPOUNDS—For Reapiestons Drawing Wayne Wire Die Co., Linden, N. J. 
Falls, R. I. . & Extrusion DIES—Carbide, Tungsten & Tantalum 
by) ag yg . tg oO Machinery, Inc., Amchem Products, Inc., Ambler, Pa. Se ianney Wire Die Co., Inc., Gutten- 
; rancisco, Calif. IN ie as ns > 
Wire & Textile Mach'y, Inc. (used) Paw- COMEOUNDS—Metal Finishing Boulis, Victor J., Inc, New York, N. ¥. 
tucket, R. I. : Amchem Products, Inc., Ambler, Pa. ” 
r < cali ae t d ‘ - Bastern Carbide Corp.. New Rochelle, mn. ¥. 
BORAX—_Wi D Apex Alkali Products Co., Philadelphia, Pa. Indi Wire Die C Fort W ra 
Uni SS ire Drawing ‘ , _ Parker Rust Proof Co., Detroit, Michigan Kelloy C athe yy ‘ter tak y- 
Pacific Coast Borax Co. Div. New York, COMPOUNDS—Phosphate Coating Kelly’ Wire Die Corp., New York, ‘N.Y. 
" Amenem Products, lus, Ambler, Eticnigan ‘Metallurgical Broducis, Dept. of General 
BORON CARBID col Ah . ey sin se tsp I ecatmee Electric Co., Detroit, Mich. 
RY “OMPOUNDS—Rust Preventing Rivom, Dijon, France 
Norton Co., Worcester, Mass. Amchem Products, Inc., Ambler, Pa. Rusch Wire Die Seen. Croton-on-Hudson, 
CABLE FILLERS—Paper American Lanolin Corporation, Lawrence, i 
or tena a <omoens, Plymkraft Mass. Wayne Wire Die Co., Linden, N. J. 
vision, Plymouth, Mass. Apex Alkali Products Co., Philadelphia, Pa. Ss s 
Twitchell, Inc., E. W., Philadelphia, Pa. Parker Rust Proof Co., Detroit, Michigan Bie — fee oe New Rochelle. N. XY. 
CAPSTANS—for Wire (also Caterpiller COMPOUNDS—Rust Removing Indiana Wire Die Co., Ft. Wayne, Ind. 
Types ) Amchem Products, Ine., Ambler, Pa. Kelloy Corporation, New York, N. Y. 
Bartell Machine Tool Corp., Rome, N. Y. Apex Alkali Products Co., Philadelphia, Pa. Metallurgical Products Dept. of General 
Colbourne Machine Company, "Winsted, ek Nie Products Corporation, Brooklyn, Electrie Co., —— Mich. 
Conn. F N. Y. Rivom, Dijon, France ; 
Davis Electric Co., Wallingford, Conn. Nopco Chemical Co., Harrison, N. J. DIES—Di d 
Enjaco Corpor s ee —— Compounds Co., Frank- lamon 
Bntwistic cporation, Cranston, 1. Pro fort, ape. Industrial Supplies, Inc., Ft. Wayne, 
: . S In 

vidence, R. I. : iia. COMPOU ND Vinyl : Balloffet- ‘Vianney Wire Die Co., Inc., Gutten- 
Federal Manufacturing Company, Walling- Blane Corporation, The, Canton, Mass. berg, J 

ford, Conn. ; , Cary Chemicals, Inc., New Brunswick, N. J. Boulin, ‘Victor J., Inc., New York, N. Y. 
General Engineering Company (Radcliffe) General Tire & tubber Company, The, Brenon, Inc., Nixon, N 
_ Limited, Radcliffe, England Akron, Ohio Ft. Wayne Wire Die Inc. Fort Wayne, Ind. 
a Maschinenfabrik, OLPE/Westf., ag ee eater. Plastics Divi- Hoosier Wire Die, ine, Fort Wayne, ey 

o a oo toe Mas! ee Indiana Wire Die Co ort ayne, In 
Larmuth & Bulmer Limited, Manchester, COMPOUNDS—Wire Drawing Kelly Wire Die Corp., New York, N. Y. 

_, England / - Apex Alkali Products Co., Philadelphia, Pa. National Wire Die Co., Inc., New York, N. Y. 
CARRIERS—Braider, High Speed Magnuson Products Corporation, Brooklyn, New England Wire Die Co., Worcester. om. 
Apco Mossberg Co., Attleboro, Mass. Pe. 2 Roux Wire Die Works, Inc., Oriskany, N. Y. 
Mossberg Pressed Steel Corp., Division of Miller, R. H. Co., Ine., Homer, N. Y Rusch Wire Die Corp., Croton-on-Hudson, 

Wanskuck Co., Attleboro, Mass. Nopco Chemical Co., Harrison, N. J. : 

New England Butt Co., Division of Wans- se 1g Apeacceieans Compounds Co., Frank- Wayne Wire Die Co., Linden, N. J. 
kuck Co., Providence, R. I. ort, . = . 
Wardwell Braiding Machine Co., Central Swift & Company, Chicago, IIl. DIES DIAMOND—Reversible 
£ A of 

Falls, R. United States Borax & Chemical Corp., ——— Wire Die Company, Fort Wayne, 
V i - Coast Borax C Div., New York, ndiana 
ane et Foam, aed axeeadeeten 5 aie Pt oe National Wire Die Co., Inc., New York, N. Y. 
Wire & Textile Mach’y, Inc. (used) Paw- CONDUCTORS—Flexible, Electrical DIES—Extrusion 

CASTING Wire Mill CONTAINER Co. wie a Conn. Contral Tool and Machine Co., Bridgeport, 
_— : SONT S—Wire Packagin Sonn. s 
eer, E. J. Fdry. & Mach. Co., Trenton, (See DRUMS—Wire Packagine) s Eastern Cerbide Corp. oie 2 Rocha. N. Y¥. 
S—Steel Kelloy Corporation, New_York, N. Y¥. 
CEMENTS—Refractory COPHOLDERS—‘ Metallurgical Products Dept. of General 
Apco Mossberg Co., Attleboro, Mass oe ° 
Norton Co., Worcester, Mass. Mossberg Pressed Steel Corp., Division of , blectric Co., Detroit, Mich. 
CLEANERS—Metal Wanskuck Co., Attleboro, Mass. Rivom, Dijon, France. N.Y 
Amchem Products, Inc., Ambler, Pa Wire & Textile Mach’y, Inc. (used) Paw a Wise te <6, Cea ; 
Apex Alkali Products Co., Phila., Pa. tucket, R. T. cena = erie Ns ai 
Magnuson Products Corporation, Brooklyn, CORDS—Electrical, Tinsel Conductor DIES—Eyelet 
mS Y. 7 ¢ Montgomery Co., The, Windsor Locks, Conn. Pastern Carbide Corp., New Rochelle, N. Y. 
eee Exuniial ty” dead’ NY y COUNTERS— Kelloy Corporation, New York, N. Y. 
Parkin Chemical Co., The, Pittsburgh, Pa. (See MACHINERY—Measuring Wire and pjKs Nail, Nail Cutters, Feeder Blocks, 
wee Industrial Compounds Co., Frank- CRANES Ww Mill Grippers etc y 

ort ll. 4 S—Wire i an ‘ 

CLEANING & PICKLING EQUIP.— Cleveland Tramrail Div. of the Cleveland Pittsburgh Carbide Die Co, Monongahem, 
Cleveland Tramrail Div., of the Cleveland Crane & Engineering Co., Wickliffe, Ohio 

Crane & Engineering Co., Wickliffe, Ohio Morgan Construction Co., Worcester, Mass. DIES—Pointing 
wecuee ne hg Pg } dad ecadl Mass. CUTTING TOOLS we i i a Falls, Ohio Sjogren Tool and Machine Co., Auburn, 
Jaughn Machinery 0., uyahoga Falls, SUTTING i S—Carbide Mass. 

Ohio Eastern Carbide Corp., New Rochelle, N. Y. 

Wilson, Lee, Engr. Co., Cleveland, Ohio Metallurgical Products Dept. of Generai DIES—Repairs & Re-Cutting 
CLOTH—WIRE, All Metals Electric Co.. Detroit, Mich. a Industrial Supplies, Inc., Fort Wayne, 

Wickwire Bros.. Cortland, N. Y. CUTTING TOOLS—Wire Balloffet-Vianney Wire Die Co., Inc., Gutten- 
COATING COMPOUNDS— Porter, H. K., Inc., Somerville, Mass. veep, “eh igi 

Apex Alkali Products Co., Philadelphia, Pa. Robinson, M. W. Co., Rockville, Conn. Boulin, Victor J., Inc., New York, N._Y. 

Magnuson Products Corporation, Brooklyn, DIAMONDS—Industrial Brenon, Inc., Nixon, N. ; 

N. ¥ Balloffet. -Vianney Wire Die Co., Inc., Gutten- Eastern Carbide Corp., New Rochelle, N. Y. 
Miller, R. H., Co., Homer, N. Y. berg, N. J. Ft. Wayne Wire Die, Inc., Fort Wayne, Ind. 
Parker Rust’ Proof Co., Detroit, Michigan Rusch’ Wire Die Corp., Croton-on-Hudson, Hoosier Wire Die, Inc., Ft. Wayne, Ind. 
Standard Industrial Compounds Co., Frank- m.. &. Indiana Wire Die Co., Ft. Wayne, Ind. 

fort, Ill. Wayne Wire Die Co., Linden, N. J Kelly Wire Die Corp., New York, N. Y. 
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Metallurgical Products. Dept. of General 
Electric Co., Detroit, Mich. 
National Wire Die Co., Inc., New York, N. Y. 


New England Wire Die Co., Worcester, 


Mass. 
Roux Wire Die Works, Inc., Oriskany, N. Y. 
Rusch Wire Die Corp., Croton-on-Hudson, 


| 3 2 
Wayne Wire Die Co., Linden, N. J. 
DIES—Roll Threading 
Rivom, Dijon, France 
DIES—Special Shapes, Ete. 
Eastern Carbide Corp., New Rochelle, N. Y. 
Indiana Wire Die Co., Ft. Wayne, Ind. 
Kelloy Corporation, New York, N. Y¥. 
Rivom, Dijon, France 
DIES—Swaging 
Sjogren Tool and Mach. Co., Inc., 
Mass. 
DIES—Tinning 
Roux Wire Die Works, Inc., 


DIES—Tube Drawing 
Balloffet-Vianney Wire Die Co., Inc., Gutten- 

berg, N. J. 

Sastern Carbide Corp., New Rochelle, N. Y. 
Hoosier Wire Die., inc., Ft. Wayne, Ind. 
Indiana Wire Die Co., Fort Wayne, Ind. 
Kelloy Corporation, New York, N. Y. 
Kelly Wire Die Corp., New York, N. Y. 


Auburn, 


Oriskany, N. Y. 


Metallurgical Products Dept. of General 
Electric Co., Detroit, Mich. 
Rivom, Dijon, France 


Bescd Wire Die Corp. Creton-on-Hudson, 


DRAW. BENCHES— 
(See MACHINERY)—Draw 
DRUMS—Wire Packaging 
Hubbard Spool Company, Div., 
can Pulley Co., Garrett, Ind. 
Jones & Laughlin Steel Corporation, Pitts- 


burgh, Pa. 
DRUMS & TRAVERSES—for Cable 
Reels 
Hubbard Spool Company Div., 
ean Pulley Co., Garrett, Ind. 
Republic Steel Corp., Berger Div., 


ri) 
DRYING EQUIPMENT— 
Carl Mayer Corp., The, Cleveland, Ohio 
Litzler, C. A. Co., Inc., Cleveland, Ohio 
Michigan Oven Company, Detroit, Mich. 
EYELETS—Brass or Zinc 
Platt Bros. & Co., The, Waterbury, Conn. 
FOAM PRODUCING COMPOUNDS— 
Amchem Products, Inc., Ambler, Pa. 
Parkin Chemical Co., The, Pittsburgh, Pa. 
FURNACES—Brazing 
Ajax Electric Company, Philadelphia, Pa. 
Harver Electric Furnace Corporation, Buf- 
falo, N. Y. 
Sunbeam, Equipment Mead- 
ville, 


FURNACES—Galvanizing Equipment 


Benches) 


The Ameri- 


The Ameri- 


Canton, 


Corporation, 


Ofenbau Fritz, G.m.b.H, & Co., K. G., Hagen 
(W. Germany) 

Sunbeam Equipment Corporation, Mead- 
ville, Pa. 


Wilson. Lee, Engr. Co., Cleveland, Ohio 
FURNACES—Heat Treating 

Ajax Electric Company. Philadelphia, Pa. 

Carl Mayer Corp.. The, Cleveland, Ohio 

Harper Electric Furnace Corporation, Buf- 


falo, N. Y. 

Ofenbau Fritz, G.m.b.H. & Co. K. G., Hagen, 
(W.-Germany) 

Sunbeam Equipment Corporation, Mead- 
ville, Pa. 


Wilson Lee Engr. Co., Cleveland, Ohio 
FURNACES—Pat (Oil, Gas, Electric ) 
Ajax Electric Company, Philadelphia, Pa. 


Ofenbau Fritz, G.m.b.H. & Co. K. G., Hagen, 
(W.-Germany) 
Sunbeam Bouipment Corporation, Mead- 


ville, Pa. 


FURNACES—Resistance Heating, Strand 

Harper Blectric Furnace Corporation, Buf- 
falo, N. Y. 

=, _, Seema Mead- 


FURNACES—Salt Bath 
Ajax Electric Company, Philadelphia, Pa. 
FURNACES—Strand Annealing 
Ajax Electric Company, Philadelphia, Pa. 
a a Furnace Corporation, Buf- 
‘alo 
Ofenbau Fis, G.m.b.H. & Co. K. G., Hagen, 
(W. Germany) 
Mead- 


= Equipment 
ville, Pa. 
GALVANIZING EQUIPMENT—(See 
MACHINERY—Galvanizing Wire ) 
GRINDERS—Roll 
Norton Co., The, Worcester, Mass. 
GUIDES—For Wire 


Heany Industrial Ceramic Corp., New Haven, 


Conn. 
GUIDE TIPS—For Extruding Machines 
(See NOZZLES) 
HAMMERS—Nail Heading 
Pittsburgh Carbide Die Co., Monongahele, Pa. 


Corporation, 


Corporation, 
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HAMMERS—Swaging 
Sjogren Tool and Machine Co., 
Mass. 
HOISTS—Electric Travelling 
Cleveland Tramrail Div. of the Cleveland 
Crane & Engineering Co., Wickliffe, Ohio 
INHIBITORS—Pickling 
Amchem Products Inc., Ambler, Pa. 
Apex Alkali Products Co., Philadelphia, Pa. 
Parkin Chemical Co., The, Pittsburgh, Pa. 
INKS—Printing, for Insulated Wire 


Auburn, 


Entwistle Manufacturing Corporation, Pro- 
vidence, R. I. 
ba > Gravure Company, West Hanover, 
Mass. 
INSULATING MATERIALS— 
Blane Corporation, The, Canton, 1? 
Cary Chemicals, Inc., New Brunswick, J. 


General Blectric Company, Insulating Nite. 
terials Section, Schenectady, N. Y. 

General Tire & Rubber 
Akron, Ohio 

Monsanto Chemical Company, Plastics Divi- 
sion, Springfield, Mass. 

Plymouth Cordage Company, Plymkraft 
Division, Plymouth, Mass. 

U. S. Industrial Chemicals Company, Divi- 
sion of National Distillers & Chemical 
Corporation, New York, N. Y. 

United States Rubber Company, Naugatuck 
Chemical Division, Naugatuck, Conn. 

LACQUERING SYSTEMS—See 

MACH.—Lacquering Electric Wire 

LAME—LAHN— 
Montgomery Co., The, Windsor Locks, Conn. 
LIME— 

Warner >a” The, 

fonte, 
LUBRIGANTS—F or Metal Cutting, 

Stamping and Drawing 

Apex Alkali Products Co., Philadelphia, Pa. 

Miller, R. H., Co., Inc., Homer, ; A 

Nopeo Chemical Company, Harrison, N. J. 

oo ~ tamale Compounds Co., Frank- 
ort, : 

LUBRICANTS—Wire Drawing 

(See Compounds—Wire Drawing) 

LUBRICANTS Wire Rope 
Swift & Co., Chicago, Il. 


MACHINERY—Armoring (Cable, Wire, 


Hose ) 
American Insulating Mach’y Co., Phila., Pa. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Watson Machine Co.. Paterson, N. J. 
Western Wire & Textile Machinery, Inc., 
So. San Francisco, Calif. 
Wire & Textile Mach’y, Inc., 
tucket. R. I. 
MACHINERY—Barbed Wire 
Glader Wm., Machine Works, Chicago, III. 
Takemura & Co., Ltd., New York, N. Y. 
Wafios Machinery Corp., Hackensack, N. J. 


MACHINERY—Bobbin Winders 
Associated American Winding Machinery, 
Ine., New York, N. 
Hanson & Edwards, Lid., Warrington, Eng- 
an 
Larmuth and Bulmer, Limited, Manchester, 
England 


MACHINERY—Bolt, Rivet, Screw, etc. 
Boltmaster Co., The, Cleveland, Ohio 
National Machinery Co., Tiffin, Ohio 
Takemura & Co., Ltd., New York, N. Y. 
Waterbury-Farrel Fdry. & Mach. Co., Divi- 

sion of Textron Inc., Waterbury, Conn. 

MACHINERY—Braiding 
New England Butt Co., Division of Wan- 

skuck Co.. Providence, R. I. 
Wardwell Braiding Machine Co., 
Falls. R. I. 
Wire & Textile Mach’y, Inc. 
tucket. R. I. 

MACHINERY—Bunching 

Cook Manufacturing Co., 


Company, The, 


Philadelphia and Belle- 


(used), Paw- 


Central 


(used) Paw- 


The, Paterson, 


N. J. 
Edmands Company, The, Cranston, R. I. 


Fen eO sd & Edwards, Ltd. Warrington, 
n 
Haskell- = Machine Co., Philadelphia, 


Pa. 
Larmuth and Bulmer, Limited, Manchester, 


England 
New England Butt Co., Division of Wan- 
skuck Co., Providence, a 


Watson Machine Co., Paterson. N. J. 
Western Wire & Textile Machinery, Inc., 
So. San Francisco, Calif. 
Wire & Textile Mach’y, Inc. 

tucket. R. I 


MACHINERY—Bundling, Scrap 
Vaughn Machinery Co., Cuyahoga Falls, 


Ohie 
MACHINERY—Cable, Electric 
American Insulating Mach’y Co.. Phila., Pa. 
Cook Mfg. Co., The. Paterson, N. J. 
— Machine Co., Philadelphia, 


a. 

Kraft, J. fn. Maschinenfabrik, OLPE/Westf., 
German 

Larmuth 124 Bulmer, Limited, Manchester, 
England 


(used) Paw- 


New England Butt Co., 
skuck Co., Providence, ’R 


Syncro Machine Co., 


Perth oe N. J. 
Watson Machine Co., Paterson, N. J. 


- MACHINERY—Capstans 


(See Capstans and Machinery— 
Winding Wire) 

MACHINERY—Centerless Grinding & 
Polishing 


a _ her Corporation, New York 


MACHINERY—Chain Link Fence 
Norton & Co., Ltd., Sir James Farmer, Man- 
chester, England 
Steel & Wire Machinery Co., Cleveland, Ohio 
MACHINERY—Chain Making 
Larmuth and Bulmer, Limited, Manchester, 
England 
Pan American Supply Company, New York, 


mM, Z. 
Steel & Wire Machinery Co., Cleveland, Ohio 
Wafios Machinery Corp., Hackensack, N. J. 
MACHINERY—Closing Cable 
Kraft, J. A., Maschinenfabrik, OLPE/Westf., 
Germany 
Larmuth and Bulmer, 
England 
Niehaus, K. A., Maschinenfabrik, Dussel- 
dorf-Rath, Germany 
Watson Machine Co., Paterson, N.J. 
MACHINERY—Coiling Rod 
Vaughn Mach’y Co., Cuyahoga Falls, Ohio 
Waterbury-Farrel Fary. & Mach. Co., Divi- 
sion of Textron Inc., Waterbury, Conn. 
MACHINERY—Cold Heading 
Boltmaster Co., The, Cleveland, Ohio 
National Machinery Co., Tiffin, Ohio 
Waterbury-Farrel Fdry. & Mach. Co., Divi- 
sion of Textron Inec., Waterbury, Cenn. 
MACHINERY—Copper Wire Drawing 
American Insulating Mach’y Co., Phila., Pa. 
Cook Mfg. Co., The, Paterson, x. S. 


Limited, Manchester, 


Herborn, Maschinenfabrik, Herborn, Ger- 
many 

Morgardshammars Mek Verkstads A. B., 
Morgardshammar, Sweden 

National Mach’y Exch (Used), New York 


Showa Machine Works, Ltd., Osaka, Japan 
Steel & Wire Machinery Co., Cleveland, Ohio 
Syncro Machine Co., Perth Amboy, N. J. 


Torrington Mfg. Co., Torrington, Conn. 

Vaughn Machinery Co., Cuyahoga Falls, 
Ohio 

Waterbury-Farrel Fdry. & Mach. Co., Divi- 


sion of Textron Inc., Waterbury, Conn. 
Whitacre Engineering & Manufacturing 
Company, Alhambra, California 
MACHINERY—Covering Wire (See 
MACHINERY—Insulating Wire) 
MACHINERY—Cutting 
Fisler Engineering Company. Newark, N. J. 
Lewis Machine Co., The, Cleveland, Ohio 
Mettler Machine Tool, Ine., New Haven, 


Conn. 
Pan American Supply Company, New York, 
nN. 


Wire Machinery, Ine., Chicago, Ill. 
MACHINERY—Dead Block (Stationary 
Coiler ) 


Morgan 
Mass. 

Wells Company, Frank L., Kenosha, Wisc. 

Whitacre Engineering & Manufacturing 
Comnany. Alhambra, California 

Wire Machinery. Inc., Chicago, III. 


MACHINERY—Descaling Rod, Dry 


Construction Company, Worcester, 


Fisher Associates, New York, N. 
Herborn, Maschinenfabrik, Herborn, Ger- 
many 


Pangborn Corporation, Hagerstown, Md. 
Wire Machinery, Inc., Chicago, Il. 
MACHINERY—Diameter Control 
Daystrom-Weston, Industrial Gauges, West 
Englewood, N. J. 
MACHINERY—Die Making 
Boulin, Victor J., Inc., Ser York, N.. ¥. 
Dykrex Corp., Roos Tool & Mfg. Div., New- 


ark, N. 
Metallurgical Products Dept. 
Electric Co., Detroit, Mich. 
Sjogren Tool & Machine Co., Auburn, Mass. 
Wayne Wire Die Co., Linden, ae 
MACHINERY—Draw. Benches 


American Laubscher Corporation, New York, 


of General 


General Machine Tool Co., Worcester, Mass. 
Morgan Construction Co., Worcester, Mass. 
Torrington Mfg. Co., Torrington, Conn. 

Vaughn Machinery Co., Cuyahoga Falls, 


9 Ine., Chicago, Il. 
MACHINERY—Edging (See MACHIN- 
ERY—Tandem Rolling and Edging 
Mills ) 
MACHINERY—Enameling 
American Insulating Mach’y Co., 
Cook Manufacturing Co., The, 


| er 2 
Litzler, C. A., Co., Inc., Cleveland, Ohio 
Michigan Oven Company, Detroit, Mich. 


WIRE 


Phila., Pa. 
Paterson, 
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MACHINERY—Extruding 
Davis-Standard Division of Franklin Re 
search Corporation, Mystic, Conn. 
General Engineering Company (Radcliffe) 
Limited, Radcliffe, England 
Royle, John. & Sons, Paterson, N. J. 
Western Wire & Textile Machinery, Inc., 
So. San Francisco, Calif. 
Wire & Textile Mach’y, Ine (used) Paw- 
tucket, R. I. 
MACHINERY—Fence 
Glader, Wm.. Machine Works, Chicago, III. 
Norton & Co., Ltd., Sir James Farmer, 
Manchester. England 
Wafios Machinery Corp., Hackensask, N. J. 


MACHINERY—Flat Wire 
General Machine Tool Co.. Worcester, 
Mettler Machine Tool, Inec., New 

Conn, 
Stanat Manufacturing Co., Inc., 
‘i 4 


Mass. 
Haven, 
Westbury, 
Steel Bauipment Company, Cleveland, Ohio 
Steel & Wire Machinery Co., Cleveland, Ohio 
Torrington Mfg. Co.., Torrington, Conn. 


MACHINERY—Forming Wire 
Steel & Wire Machinery Co., Cleveland, Ohio 
Takemura Co., Ltd.. New York, | Ae 
Wafios Machine ry Corp., Hackensack, N. J. 


MACHINERY—Galvanizing Wire 
Ofenbau Fritz G.m.b.H. & Co, K. G., 
(W.-Germany) 
Steel & Wire Machinery Co., 
Vaughn Machinery Co., Cuyahoga 
Ohio 
Whitacre 





Hagen, 


Cleveland, Ohio 
Falls, 


Engineering & Manufacturing 
Company, Alhambra, California 
Wilson, Lee, Engr. Co., Cleveland, 


MACHINERY—Gang Winders 
Entwistle Manufacturing Corporation, Pro- 
vidence, i 3 
Svncro Mac hine Co., Perth Amboy, N. J. 
Watson Machine Co., Paterson, N. J. 


MACHINERY—Grinding 


Norton Co., The, Worcester, Mass. 


MACHINERY—Insulating Wire 

American Insulating Mach’y Co., Phila., Pa. 

Davis Electric Co., Wallingford, Conn. 

Davis-Standard Division of Franklin Re 
search Cornoration, Mystic, Conn. 

Kraft, J. A., Maschinenfabrik, OLPE/Westtf., 
Germany 

lAitsier, € <A., Co., Ine., 

Michigan Oven Company, 

New England Butt Co., 
o.. Providence, R. I. 

Pourtier Pere et Fils, 
France 

Royle, John & Sons, 

Svnero Machine Co., 

Wardwell Braiding 

I 


Ohio 


Cleveland, Ohio 
Detroit. Mich. 
Division Wanskuck 


Romainville (Seine), 


Paterson, N. J. 
Perth Amboy, N. J. 

Machine Co., Central 
Falls, R 


Watson Machine Co., Paterson, N. J. 
MACHINER Y—Insulation Testing (See 

MACHINERY—Spark Testing ) 
MACHINER Y—Lacquering Electric Wire 


American Insulating Mach’y Co., Phila 
delphia, Pa. 
Cook Mfg. Co.. The, 
Litzler, C. A., Co., Ine., Cleveland, Ohio 
Michigan Oven Company, Detroit, Mich. 
MACHINER Y—Lock Washer 
Sleener & Hartley, Inec., Worcester, Mass. 


MACHINERY—Looms, Wire Weaving 


Paterson, N. J. 


EVG.. Machinen & Stahl, A. G., Zurich, 
Switzerland 
MACHINERY—Material Handling 
(See Material Handling Equipment) 
MACHINERY—Measuring Diam., Insu- 


lated Wire 
Davstrom-Weston. Industrial Gauges, 
Englewood, N. J. 


MACHINERY—Measuring Wire & Cable 
Davis Electric Co.. Wallingford. Conn. 
Durant Mfg. Co.. Milwaukee, Wisc. 

Enijiaco Corporation, Cranston, R. 1. 

Entwistle Manufacturing Corporation, Pro- 
videne, a 

Federal Manufacturing Company, 
ford, Conn. 

General Engineering Company 
Limited, Radcliffe, England 
Larmuth and Bulmer, Limited, Manchester, 

England 
— England Butt Co., 
Providence, R. I. 
Standard Mill Supnly Co., Pawtucket. R. I. 
Watson Machine Co., Paterson, N. J. 

MACHINERY—Nail and Tack 
Glader, Wm.. Machine Works. Chicago. III. 
National Machinery Co., Tiffin, Ohio 
a Mach’y Exch. (Used). New York 


West 


Walling- 
(Radcliffe) 


Division Wanskuck 


Wafion Machinery Corp.. Hackensack. N J 


MACHINERY—Packaging Wire 
Advanced Wyrepak Co., Inc., Bridgeport, 


onn. 
Coulter & McKenzie Machine Co., Bridgeport, 
Conn. 


DECEMBER, 1959 


Whitacre Engineering & Manufacturing 
Company, Alhambra, California 


MACHINERY—Paper Clips 
Pan :  aeioene Supply Company, New York, 
MACHINERY—Patenting Wire 
Ofenbau Fritz G.m.b.H. & Co. K, G., 
(W.-Germany) 
Whitacre Engineering & Manufacturing 
Company, Alhambra, California 
MACHINERY—Pin Making 
Takemura & Co., Ltd., New York, N. Y. 
Wafios Machinery Corp., Hackensask, N. J. 
MACHINERY—Plating 
Bartell Machine Tool Corp., Rome, N. Y. 
Hodge Bros. Machine Shop, Ossining, N. Y. 
Universal Industries Equipment Co., Secau- 
cus, N. J. 


MACHINER Y—Pointing 
Herborn, Maschinenfabrik, 
many 


Hagen, 


Herborn, Ger- 


Morgan Construction Co., Worcester, Mass. 

National Mach’y Exch. (Used), New York, 
Me ms 

Scudder, E. J., Fdry. & Mach. Co., Trenton, 
N. J 


Synerc 

Vaughn 
Ohio 

Waterbury-Farrel Fdry. & Mach. Co., Divi- 
sion of Textron Inc., Waterbury, Conn. 


MACHINERY—Printing on Electric Wire 
Enjaco Corporation, Cranston, R. I. 
Entwistle Manufacturing Corporation, Pro- 

vidence, R. I 


Machine Co., Perth Amboy, N. J. 
Machinery Co., Cuyahoga Falls, 


Gem Gravure Company, West Hanover, 
_ Mass. 
Gillies, Duncan M. Co., Inc., West Boylston, 





Mass. 


MACHINER Y—Re-Spooling 

Associated Americ an _ Winding 
inec., New York, } , 

Bartell Machine Tool Corp., 

Colbourne Machine Company, 
Conn. 

Davis Electric Co., Wallingford, Conn. 

Emory Company, Robert J., Newark, N. J. 

Enjaco Corporation, Cranston, R. I. 

Entwistle Manufacturing Corporation, Pro 
vidence, R 

Federal Manufacturing Company, 
ford, Conn. 

General Machine Tool Co., 

Herborn, Maschinenfabrik, 
many 

Hodge Bros. Machine Shop, Ossining, N. Y. 

National Mach’y Exch. (Used), New York, 
: Y¥ 


Machinery, 


Rome, N. Y. 
Winsted, 


Walling 


Worcester, Mass. 
Herborn, Ger- 


Vaughn Machinery Co., Cuyahoga Fall, Ohio 
Watson Machine Co., Pate arson, N. J. 
Western Wire & Textile Machinery, Inc., 
So. San Francisco, Calif. 
Wire & Textile Mach’y Ine. 
tucket. R. I 
MACHINERY—Ring Forming 


Pan American Supply Company, New York, 
i a 


(used) Paw- 





MACHINERY—Rod Mill 
Herborn, Maschinenfabrik, Herborn, Ger- 
many 
Morgan Construction Co., Worcester, Mass. 
MACHINERY—Rolling Mill 
Morgan Construction Co., Worcester, Mass. 
Sleeper & Hartley. Inec., Worcester, Mass. 


Waterbury-Farrel Fdry. & Mach. Co., Divi- 
sion of Textron Inc., Waterbury, Conn. 


MACHINERY—Rubber Insulating 
Davis-Standard Division of Franklin Re- 
search Corporation, Mystic, Conn. 
Litzler, C. A., Co., Inc., Cleveland, 
Royle, John & Sons, Paterson, N. 
Western Wire & Textile Machinery, Inc., 
So San Francisco, Calif. 
Wire & Textile Mach'y Ine. 
tucket. R. I. 
MACHINERY—Serving 
Pourtier Pere et Fils, 
France 
Wardwell Braiding 
Falls, R. I. 
MACHINERY—Slitting Mills 


Steel Equipment Company, Cleveland, 
MACHINERY—Special 
General Machine Tool Co., Worcester, Mass. 


MACHINERY—Spring Making 
—— Mach’y Exch. (Used), New York, 
* 


Ohio 
J. 
(used) Paw- 


Romainville (Seine), 


Machine Co., Central 


Ohio 


Pas American Supply Company, New York, 
N. 


Sleeper & Hartley, Inc., Worcester, Mass. 
Torrington Mfg. Co., Torrington, Conn. 

Wells Company, Frank L., Kenosha, Wise 
Wafios Machinery Corp., Hackensack, N. J. 


MACHINERY—Staple Making 


Pan American Supply Company, New York, 


Wafios Machinery Corp., Hackensack, N. J. 


MACHINERY—Straightening & Cutting 


—- Laubscher Corporation, New York, 


Lewis Machine Co., The, Cleveland, Ohio 
Mettler Machine Tool Co., New Haven, Conn. 
National Mach’y Exch. (Used), New York, 


N. z 
Pan  seaaaececag Supply Company, New York, 


Patterson, George C. Machine Co., 
Ohio 

Sleeper & Hartley, Inc., Worcester, Mass. 

Steel & Wire Machinery’ Co., Cleveland, Ohio 

Takemura Co., Ltd., New York, =. oe 

Wells Company, Frank L., Kenosha, Wisc. 


MACHINERY—Stranding 
Bartell Machine Tool Corp., 


Cleveland 


Rome, N. Y. 


Hanson & Edwards, Ltd., Warrington, 
England 

Haskell-Dawes Machine Co., Philadelphia, 
>a. 

Kraft, J. A., Maschinenfabrik, OLPE/Westf., 
Germany 

Krupp, Fried., Machinen-Und Stahlbau 
Rheinhausen, Germany 

Larmuth & Bulmer Limited, Manchester, 


England 

New England Butt Co., Division Wanskuck 
Co., Providence, R. 

Niehaus, OS Oe Maschinenfabrik, 
dorf-Rath, Germany 

Superior Tool & Manufacturing Company, 
Worcester, Mass. 

Syncro Machine Co., Perth Amboy, N. J. 

Watson Machine Co., Paterson, N. J. 


MACHINERY—Swaging 
Waterbury-Farrel Fdry. & Mach. Co., Divi- 
sion of Textron Inc., Waterbury, Conn. 
MACHINERY—Take-Up and Pay-Out 
Advanced Wyrepak Co., Inc., Bridgeport, 


Dussel- 


Conn. 
American Insulating Mach’y Co., Phila., Pa. 
Associated a Winding Machinery, 
Inc., New York, N. ¥. 
Bartell Machine Tool Corp., Rome, N. Y. 
Colbourne Machine Company, Winsted, 
Conn. 


Collins Bros. Machine Co., 
Machy. Div., Pawtucket, R. 

Davis Electric Co., Wallingford, Conn. 

Davis-Standard Division of Franklin Re- 
search Corporation, Mystic, Conn. 

Enjaco Corporation, Cranston, R. I. 

Entwistle Manufacturing Corporation, Pro- 
vidence, R. I. 

Federal Manufacturing Company, 


ford, Conn. 

General Engineering Company (Radcliffe) 
Limited, Radcliffe, England 

Kraft, J. A., Maschinenfabrik, OLPE/Westf., 
Germany 

Larmuth & Bulmer 
England 

Litzler, C. A., Co., Inc., 

Pourtier Pere et Fils, 
France 

Standard Mill Supply Co., 

Steel Equipment Company, 


wee & Cable 


Walling- 


Limited, Manchester, 


Cleveland, Ohio 
Romainville (Seine) 


Pawtucket, R. I. 
Cleveland, Ohio 


Wardwell Braiding Machine Co., Central 
Falls, R. I. 

Watson Machine Co., Paterson, N. J. 
Whitacre Engineering & Manufacturing 


Company, Alhambra, California 


MACHINERY—Taping 

American Insulating Mach’y Co., Phila., Pa. 

Collins Bros. Machine Co., Wire & Cable 
Mach’y Div.. Pawtucket, R. 

Kraft, J. A., Maschinenfabrik, OL PE/Westf., 
Germany 

New Engiand Butt Co., Division Wanskuck 
Co., Providence, R. 

Pourtier Pere et Fils, 
France 

Syncro Machine Co., Perth Amboy, N. J. 

Watson Machine Co., Paterson, N. 

Wire & Textile Mach’y, Inc. (used) Paw- 
tucket. R. I. 


MACHINERY—Thread Rolling 
Boltmaster Co., Cleveland, Ohio 
Mettler Machine Tool, Inc., New 

Conn. 
Waterbury- Farrel Fdry. & Mach. Co., Divi- 
sion of Textron Inc., Waterbury, Conn. 
Wire Machinery, Inc., Chicago, Ill. 


MACHINERY—Tinning Wire 
American Insulating Mach’y Co., Phila., Pa. 
Collins Bros. Machine Co., Wire & Cable 

Mach’y Div., Pawtucket, R. I. 
Cook Manufacturing Co., The, 


Romainville (Seine) 


Haven, 


Paterson, 


N. J. 
Litzler, C. A., Co., Inc., Cleveland, Ohio 
Ofenbau Fritz G.m.b.H. & Co. K. G., Hagen, 
(W.-Germany) 
Syncro Machine Co., Perth Amboy, N. J. 
Universal Industrial "Equipment Co., Secau- 


cus, N. 
Whitacre Engineering & Manufacturing 
Company, Alhambra, California 


MACHINERY—Tinsel Rolling Mills 
American Insulating Mach’y Co., Phila., Pa. 


MACHINERY—Trolley Wire 
Torrington Mfg. Co., Torrington, Conn. 
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vanes Machinery Co., Cuyahoga Falls, 
io 
MACHINERY—Tube Mill, Cold Drawing 


Mettler Machine Tool, Inc., 


Conn. 
MACHINERY—Twinning 
(See Mach.—Bunching) , 
MACHINERY—Twisters, Wire 
Collins Bros. Machine Co., Wire & Cable 
Mach’y Div., Pawtucket, R. I. 
Coc oF, ne Co., The, 


New Haven, 


Paterson, 


Bdnends Company, The, Cranston, R. I. 
Haskell-Dawes Machine Co., Philadelphia, 


Pa. 
MACHINERY—Used 


National Machinery Exchange, New York, 
Wire & Textile Machy., Inc., Pawtucket, 


Wire Machinery, Inc., Chicago, Ill. 
MACHINERY—Welded Wire Mesh 
EVG, Maschinen and Stahl, A.G., Zurich, 
Switzerland 
Schlatter, Ltd., H. A., Zollikon/Zurich 
MACHINERY—Wire Weaving 
Takemura & Co., Ltd., New York, N. Y. 
MACHINERY—for Wire Welding 
(See WELDERS—Butt and Spot and Ma- 
chinery—Welding Wire Fabrics) 
MACHINERY—Winding Wire 
Associated a Winding 
Inc., New York, ie 
Davis Electric Co. ‘Wallingford, Conn. 
Emory Company, Robert J., Newark, N. J. 
Enjaco Corporation, Cranston, R. I. 
Federal Manufacturing Company, Walling- 
ford, Conn. 
General Machine Tool Co., Worcester, Mass. 
Kraft, J. A., Maschinenfabrik, OLPE/Westf., 
Germany 
Larmuth and Bulmer, Limited, Manchester, 
England 
New England Butt Co., Division Wanskuck 
Co., Providence, R. 
Standard Mill Supply Co., Pawtucket, R. I. 
Steel Equipment Company, Cleveland, Ohio 
Watson Machine Co., Paterson, N. J. 
MACHINER Y— Wire Drawing 


American Laubscher vee» New York, 


Machinery, 


Ltd., Toronto, Ont., Canada 


Atlas Polar Co., 
Paterson, 


Cook Manufacturing Co., The, 
s . 

Coulter & McKenzie Machine Co., Bridge- 
port, Conn. 

Herborn, Maschinenfabrik, 
many 

Hodge Bros. Machine Shop, Ossining, N. Y. 

Morgan Construction Co., Worcester, Mass. 

Morgardshammars Mek Verkstads AB, Mor- 
gardshammar, Sweden 

National Mach'y Exch. 


Herborn, Ger- 


(Used), New York, 
| | 4 

Norton & Co., Ltd., Sir James Farmer, Man- 
chester, England 

Scudder, E. J., Fdry. & Mach. Co., 
N. J 


Showa Machine Works Ltd., 


Trenton, 


Osaka, Japan 


Sleeper & Hartley, Inc., Worcester, Mass. 

~ Wire and Machinery Co., Cleveland, 
hio 

Superior Tool & Machinery Company, 


Worcester, Mass. 
Syncro Machine Co., Perth Amboy, N. J. 
Takemura Co., Ltd., New York, N. Y. 
Vaughn Machinery Co., Cuyahoga Falls, Ohio 
Waterbury-Farrel Fdry. & Mach. Co., Divi- 
sion of Textron Inc., Waterbury, Conn. 
Whitacre Engineering & Manufacturing 
Company, Alhambra, California 
Wire Machinery Inc., Chicago, II. 
MACHINERY—Wire Forming 
a Mach’y Exch. (Used), New York, 


Pan American Supply Company, New York, 


Sleeper & Hartley, Inc., Worcester, Mass. 
Takemura Co., Ltd., New York, 
MACHINERY—Wire Rope 
Larmuth and Bulmer, Limited, Manchester, 
England 
New England Butt Go., 
Co., Providence, R. I. 
Watson Machine Co., Paterson, N. J. 
MACHINERY—Wrapping with Paper 
American Laubscher Corp., New York, N. Y. 
Larmuth (1947) Ltd., Swinton, England 
Terkelsen Machine Company, Boston, Mass. 
MATERIAL HANDLING EQUIPMENT— 
Cleveland Tramrail Div. of The Cleveland 
Crane & Engineering Co., Wickliffe, Ohio 
NAIL TOOLING—Tungsten Carbide 
ree Carbide Die Co., Monongahela, 


a. 
NAILS—Wire 
Bethlehem Steel Co., Bethlehem, Pa. 
Continental Steel Corp., Kokomo, Ind. 
Keystone Steel & Wire Co., Peoria, II. 
Pan Apporcne Trade Development Corp. 
New York, hs 
Wickwire Brothers, Inc., Cortland, N. Y. 
NIPPERS—Wire Cutting 
Robinson, M. W. Co., Rockfall, Conn. 


Division Wanskuck 


1686 





NOZZLES—For Extruding Machines 
Central Tool. and Machine Co., Bridgeport, 


Conn. 
OVENS—Cable Lacquering 
and Enameling 
American Insulating Mach’y Co., Phila., Pa. 
Carl Mayer Corp,, The, Cleveland, Ohio 
— Machine Company, Winsted, 


Michigan Oven Company, Detroit, Mich. 
OVENS—Rod Bakers 

Carl Mayer Corp., The, Cleveland, Ohio 
OVENS—Welding Rod Coating 

Carl Mayer Corp., The, Cleveland, Ohio 

Litzler, C. A., Co., Inec., Cleveland, Ohio 
PAILS—Packaging 

(See Drums—Wire Packaging ) 
PAINT BONDING CHEMICAL 

Amchem Products, Inc., Ambler, Pa. 
PAINTS—Heat Resisting 

Amchem Products, Inc., Ambler, Pa. 
PAPER—Insulating 

Twitchell, Inc., E. W., 
PAY-OUT SYSTEMS— 

(See MACHINERY—Take-Up & Pay-Out) 
PHOSPHATE COATING CHEMICALS 

(See COMPOUNDS—Phosphate Coating) 
PICKLING COMPOUNDS— 

See (Inhibitors—Pickling) 
PLASTICIZERS— 

Cary Chemicals, Inc., New Brunswick, N. J. 

Monsanto Chemical Company, Plastics Divi- 
sion, Springfield, Mass. 

PLASTICS—for Wire Insulation 

Blane Corporation, The, Canton, Mass. 

Cary Chemicals, Inc., New Brunswick, N. J. 

Monsanto Chemical Company, Plastics Divi- 
sion, Springfield, Mass. 

U. S. Industrial Chemicals Company, Divi- 
sion of National Distillers & Chemical 
Corporation, New York, N. 

United States Rubber Company, Naugatuck 
Chemical Division, Naugatuck, Conn. 


PRINTING WHEELS—for Electric Wire 
Daniels & Co., Frank, New York, N. Y. 
Entwistle Manufacturing Corporation, Pro- 

vidence, 
Gem Gravure Co Inc., West Hanover, Mass. 
Gillies, Duncan M. Co., Inc., West Boylston, 
Mass. 
PULLERS AND GRIPS—For Wire 


Morgan Construction Co., Worcester, Mass. 
Scudder, E. J. Fdry. & Mach. Co., Trenton, 
N 


Philadelphia, Pa. 





N. J. 
Sjogren Tool and Machine Co., Auburn, 
Mass. 


Sleeper & Hartley, Inc., Worcester, Mass. 


Vaughn Machinery Co., Cuyahoga Falls, 
Ohio 
RACKS—Wire Storage 
Jarke Manufacturing Co., Chicago, Illinois 
REEL AND TENSION STANDS— 
Mettler Machine Tool, Inc., New Haven, 


Conn. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Standard Mill Supply Co., Pawtucket, R. I. 
Syncro Machine Co., Perth Amboy, N. J. 
Wardwell Braiding Machine Co., Central 
Falls, R 
Watson Machine Co., Paterson, N. J. 
REEL CRUTCHES— 
Watson Machine Co., Paterson, N. J. 
REELS & SPOOLS—Aluminum Alloy 
Acrometal Products, Inc., Minneapolis, Minn. 
Hubbard Spool Company Div., The American 
Pulley Co., Garrett ,Ind. 


bal ge Braiding Machine Co., Central 

‘alls, R. I. 

REELS & SPOOLS—Annealing and 
Stranding 


Acrometal Products, Ine., Minneapolis, Minn. 
Apeco Mossberg Co., Attleboro, Mass. 
Hubbard Spool Company Div., The American 
Pulley Co., Garrett, Ind. 
Mossberg Pressed Steel Corp., Division of 
Wanskuck Co., Attleboro, Mass. 
Republie Steel Corp., Berger Div., 
Ohio 
Wood's Sons Company, T. B., 
burg, Pa. 

REELS—Metal Bound 
Durkee Mfg. Co., Inc., Pine River, Minn. 
Hubbard Spool Company Div., The American 

Pulley Co., Garrett, Ind. 

REELS—Plywood 
Carris Reels, Inc., Rutland, Vt 
Hubbard Spool Company Div., The American 

Pulley Co., Garrett, Ind. 
REELS & SPOOLS—Steel (All Types ) 
Acrometal Products, Inc., Minneapolis, Tice. 
Apeo Mossberg Co., Attleboro, Mass. 
Hubbard Spool Company Div., The American 
Pulley Co., Garrett, Ind. 

Mossberg Pressed Steel Corp., Division of 
Wanskuck Co., Attleboro, Mass. 

New York Engineering Corp., Yonkers, N., Y. 


Canton, 


Chambers- 


Republic Steel Corp., Berger Div., Canton, 
Ohio 

Wardwell Braiding Machine Co., Central 
Falls, R. I. 


REELS—Steel, for Rope and Cable 
New York Engineering Corp., Yonkers, N. Y. 


REELS—Wire Mill 

Acrometal Products, Inc., Minneapolis, Minn. 

Apceo Mossberg Co., Attleboro, Mass. 

Bridge Mfg. Co., The, Hazardville, Conn. 

Carris Reels, Inc., Rutland, Vt. 

Durkee Mfg. Co. Inc., Pine River, Minn. 

Hubbard Spool Company Div., The American 
Pulley Co., Garrett, Ind 

Molded ‘iber Glass Tray Co., Linesville, Pa. 

Mossberg Pressed Steel Corp., Division of 
Wanskuck Co., Attleboro, Mass. 

Nelson Co., The, Baltimore, Md. 


Republic Steel Corp., Berger Div., Canton, 
Ohio 

Wardwell Braiding Machine Co., Central 
Falls, R. I. 


Woodcraft Company, Bay City, Michigan 


REELS & SPOOLS—Wood 
American Wood Working Co., 
Wise. 
Bridge Mfg. Co., The, a eat Conn. 
Carris Reels, Inc., Rutland, 4 
Durkee Mfg. Co. Inc., Pine River, Minn. 
Hubbard Spool Company Div., The American 
Pulley Co., Garrett, Ind. 
Nelson Co., The, Baltimore, Md. 
Woodcraft Company, Bay City, Michigan 
REFRACTIONS—High Temperature 


Norton Company, Worcester, Mass. 


ROD BAKERS— 
(See OVENS—Rod Bakers) 


RODS—Stainless Steel 

American Steel & Wire Div., 
Steel Corp., Cleveland, Ohio 

Pittsburgh Steel Co., Pittsburgh, Pa. 

ODS—Wire—Non-Ferrous 

Platt Bros. & Co., The, Waterbury, Conn. 

Seovill Mfg. Co., Waterbury, Conn. 

RODS—Steel 

American Steel & Wire Div., United States 
Steel Corp., Cleveland, Ohio 

Bethlehem Steel Co., Bethlehem, Pa. 

Colorado Fuel and Iron Corporation, Pacific 
Coast Division, Oakland, Calif. 

Continental Steel Corp., Kokomo, Ind. 

Detroit Steel Corporation, Detroit, Mich. 

Keystone Steel & Wire Co., Peoria, III. 

Niederrheinische Huette, A. G., Duisburg, 
Germany 

Pan Ame one 
New York, 

Pittsburgh Steel Co., Pittsbur: gh, Pa 

Wickwire Spencer Steel Div., Colorado Fuel 
& Iron Corp., New York, 

Youngstown Sheet & Tube Co., Youngstown, 
hio 


ROLLS—For Flattening Wire 


General Machine Tool Co., Worcester, Mass. 


ROPE—Wire 
American Chain & Cable Co., Page Steel & 
Wire Div., Monessen, Pa 
Bethlehem Steel Co., Bethle hem, Pa. 
Roebling’s, John - Sons, Div. Colorado 
Fuel & Iron Corp., Trenton, N. 
RUST PROOF COMPOUNDS— 
(See COMPOUNDS—RUST Removing 
RUST REMOVING COMPOUNDS— 
(See COMPOUNDS—RUST Preventing) 
SATURATION SYSTEMS— 
Watson Machine Co., Paterson, N. 
Wire & Textile Mach’y Ine. bused) “Paw- 
tucket, R. I. 
SOAPS—Industrial and Wire Drawing 
(See COMPOUNDS—Wire Drawing) 
SPOOLS—Plastic 
Hubbard Spool Company Div., The American 
Pulley Co., Garrett, Ind. 
Molded Fiber Glass Tray Co., 
Plastic Mold & Engineering Co., 


Pawtucket, R. I. 


Montello, 


United States 


Trade Development Corp. 


Linesville, Pa. 
Providence, 


me 2. 
Standard Mill Supply Co., 
STAMPINGS—Steel 
Acrometal Products, Inc., Minneapolis, Minn. 
Mossberg Pressed Steel Corp., Division of 
Wanskuck Co., Attleboro, Mass. 
STOCK STORAGE SYSTEMS 


Jarke Manufacturing Co., Chicago, Illinois 


STRIP—Steel 

Bethlehem Steel Co., Bethlehem, Pa. 

Continental Steel Corp., Kokomo, Ind. 

Jones & Laughlin Steel Corporation, Pitts- 
burgh, Pa. 

Roebling’s, John A. Sons Div. Colorado Fuel 
& Iron Corp., Trenton, N. 

Youngstown Sheet & Tube Co., Youngstown, 

io 


TANKS—Ceramic, for Galvanizing 
Ofenbau Fritz G.m.b.H. & Co, K. G., Hagen, 
W.-Germany) 


TANKS—Compound 
Watson Machine Co., Paterson, N. J. 


TENSION METERS—for Wire 


ons Instrument Corporation, Pelham, 


Tensitron, Ine., Harvard, Mass. 


TESTERS—INSULATION 


(See Testing Equipment—for Dielectric Faults) 
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TESTING EQUIPMENT — Dielectric 
Faults in Insulation 
Davis Blectric Co., Wallingford, Conn. 
Enjaco Corporation, Cranston, ~ F 
Entwistle Manufacturing Corporation, Pro- 
vidence, R. 
Federal Manufacturing Company, Walling 
ford, Conn. 
Peschel Electronics, Inc., Patterson, N. Y. 
Wire & a gy Mach’y Ine. (used) Paw- 
tucket, R. 
TESTING EQUIPMENT — Physical 
Scott Testers, Inc., Providence, R. I. 
TINSEL—Electric Conductor 
Montgomery Co., The, Windsor Locks, Conn. 
TINSEL WIRE—Resistance, Lame, Dec- 
orative Cords Thread—Bare Copper 
Silver and False Gold Coated, etc. 
(See TINSEL—HBElectric Conductor) 
TOOLS—Nail Machine 
ee Carbide Die Co., 


TRAMRAIL SYSTEMS— 
Cleveland Tramrail Div. of the Cleveland 
Crane & Engineering Co., Wickliffe, Ohio 
TRANSMISSIONS—Variable speed (See 
Adjustible Speed Drives) 
TRAVERSES & DRUMS—For Reels 
(See Drums & Traverses) 
TRAVERSE MECHANISMS— 
Davis Electric Co., Wallingford, Conn. 
Emory Company, Robert J., Newark, N. J. 
Hodge Bros. Machine Shop, Ossining, N. Y. 
New England Butt Co., Division of Wan- 
skuck Co., Providence, R. I. 

Watson Machine Co., Paterson, N. J. 
Western Wire & Textile Mac hinery, Ine., 
So. San Francisco, Calif. 
wee & ag a Mach’ y, Ine. 

uck 
VARNISHES & LACQUERS—for 
Electric Wire 
zeneral Electric Company, Insulating Ma- 
terials Section, Schenectady, N. Y. 
VULCANIZING PANS AND EQUIP- 
MENT— 
American Insulating Mach’y Co., Phila., Pa. 
Mossberg Pressed Steel core Division of 
Wanskuck Co., Attleboro, Mas 
WAXES—for Insulated Wire 
Cary Chemicals, Inc., New Brunswick, N. J. 
WELDERS—Spot and Butt and Welding 
Wire Fabrics 


Eisler Engineering Corp., Newark, N. J. 

EVG, Maschinen and Stahl, A.G., Zurich, 
Switzerland 

Micro Products Co., Chicago, Il. 

Schlatter, Ltd., H. A., Zollikon-Zurich 
WHEELS—for Printing on Electric Wire 
Daniels & Co., Frank, New York, N. Y. 
Gem Gravure Company, West Hanover, Mass. 
Gillies, Duncan M., Co., Inc., West Boylston, 

Mass. 
WIRE—Aluminum 
Malin & Co., The, Cleveland, Ohio 
Seovill Mfg Co., ‘Waterbury, Conn. 
United Wire & Supply Corporation, Pro 
vidence, R. I. 
WIRE—Ball 


Marathon Specialty 


Webb - Wire Div. 
Branswick, N. J 
WIRE—Barbed 
Jones & Laughlin Steel Corporation, 
burgh. Pa. 
WIRE—Brass and Bronze 
Malin & Co., The, Cleveland, Ohio 
Seovill Mfg. Co., Waterbury, Conn. 
United Wire - Supply Corporation, Pro- 
vidence, R. I. 
WIRE_-Bunched and Stranded 
Camden Wire Company, Camden, N. Y. 
WIRE—Cadmium 
Stamford Processing Co., 
WIRE—Cast 
——we Sheet & Tube Co., 


WIRE__Cold Heading 

American Steel & Wire Div., United States 
Steel Corp., Cleveland, Ohio 

Bethlehem Steel Co., Bethlehem, Pa. 

Colorado Fuel and Iron Corporation, Pacific 
Coast Division, Oakland, Calif. 

Continental Steel Corp., Kokomo, Ind. 

Detroit Steel Corporation, Detroit, Mich. 

Jones & Laughlin Steel Corporation, Pitts- 
burgh, Pa. 

Jones & Laughlin Steel Corp., Stainless and 
Strip Div., Detroit. Mich 

Keystone Steel & Wire Co., Peoria, III 

Pittsburgh Steel Co., Pittsburgh, Pa. 

Scovill Mfg. Co., Waterbury, Conn. 

United Wire & Supply Corporation, Pro- 
vidence, R. I. 

Wickwire Spencer Steel Div., The Colorado 
Fuel & Iron Corp., New York, N. Y. 

Youngstown Sheet & Tube Co., Youngstown, 
Ohio 


Monongahela, 


(used) Paw- 


Steels, Inc., New York, 


Carpenter Steel Co., New 


Pitts 


Peekskill, N. Y. 


Youngstown, 
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WIRE—Copper 


Camden Wire Company, Camden, N, Y. 

Malin & Co., The, Cleveland, Ohio 

United Wire & Supply Corporation, Pro 
vidence, R. I. 

WIRE—For Electrical Conductors 
Camden Wire Company, Camden, N. Y. 
United Wire & Supply Corporation, Pro- 

vidence, R. I. 
WIRE—Flat 
American Chain & Cable Co., 
Wire Div., Monessen, Pa. 
Jones & Laughlin Steel Corp, 
Strip Div., Detroit, Mich. 
Montgomery Co., The, Windsor Locks, Conn, 
United Wire & Supply Corporation, Pro- 
vidence, R. I. 

Webb Wire Div. Carpenter Steel Co., New 
Brunswick, N. 

Wickwire Spencer Steel Div., 
& Iron Corp., New York, 

WIRE—Galvanized 
American Steel & Wire Div., 

Steel Corp., Cleveland, Ohio 


Page Steel & 


Stainless and 


, Colorado Fuel 
iy 


United States 


Colorado Fuel and Iron Corporation, Pacific 
Coast Division, Oakland, Calif. 

Detroit Steel Corporation, Detroit, Mich 

Jones & Laughlin Steel Corporation, Pitts 
burgh, Pa. 

Roebling’s, John A, Sons Div., Colorado 
Fuel & Iron Corp., Trenton. N. J. 

Wickwire Spencer Steel Div., Colorado, Fuel 
& Iron Corp., New York, 

WIRE—High Carbon 

American Chain & Cable Co., Page Steel & 
Wire Div... Monessen, Pa 

Detroit Steel C orporation, Detroit, Mich. 

Steels, Inc., New York, 


Marathon Specialty 
N. 


Webb Wire Div. 
Brunswick, N. 
WIRE—Manufacturers 
American Chain & Cable Co., 
Wire Div., Monessen, Pa. 
American Steel & Wire Div., 
Steel Corp., Cleveland, Ohio 
Bethlehem Steel Co., Bethlehem, Pa. 
Colorado Fuel and Iron Corporation, Paci 
fic Coast Division, Oakland, Calif. 
Continental Steel Corp., Kokomo, Ind 
Detroit Steel Corporation, Detroit, Mich. 
Johnson Steel & Wire Co., Inc., Worcester, 
Mass. 
Jones & Laughlin Steel Corporation, 
burgh, Pa. 
Jones & Laughlin Steel Corp., 
Strip Div., Detroit, Mich. 
Keystone Steel & Wire Co., 


Carpenter Steel Co., New 
J. 


Page Steel & 


United States 


Pitts- 
Stainless and 


Peoria, Ill 


Marathon Specialty Steels, Inc., New York, 
N. 2. 

National Lock Washer Company, The, 
Newark, N. J. 

— American Trade Development Corp., 


New York. N , 
Pittsburgh Steel Co., 
Republic Steel Corp., 

Ohio 
Roebling’s, John A Sons Div. 
Fuel & Iron Corp.. Trenton. N. 
Seovill Mfg. Co., Waterbury, Conn. 
United Wire & Supply Corporation, Pro 
vidence, R. I. 
U. S. Steel Corp., 
Webb Wire Div., 
Brunswick, N. - 
Wickwire Brothers, Inc., Cortland, N. Y 
Wickwire Spencer Steel Div., The Colorado 
Fuel & Iron Corp., New York, N. Y 
—- Sheet & Tube Co., Youngstown, 


W IRE_—Metalizing 
American Chain & Cable Co., 
Wire Div., Monessen, 
Platt Bros & Co., The, 
Stamford Processing Co., 
WIRE—Music 
Johnson Steel & Wire Co., Inc., 
Mass. 
Malin & Co., The, Cleveland, 
WIRE—Needle 


Marathon Specialty 


Pittsburgh, Pa 
Berger Div., Canton, 


Colorado 


Fe fe. Fae & 
Carpe nter Steel Co., New 
J. 


Page Steel & 
Waterbury, Conn 
Peekskill, N. Y. 


Worcester 
Ohio 


Steels, Inc., New York, 


See 
Webb Wire Div. Carpenter Steel Co., New 
Brunswick, N. J. 
WIRE—Nickel Alloy 
Webb Wire Div., Carpenter Steel Co., New 
Brunswick, N. 


WIRE—Nickel Silver and Phosphor 


Bronze 

Malin & Co., The, Cleveland, Ohio 

United Wire & Supply Corporation, Pro 
vidence, R. 

WIRE—Oil Tempered 

Detroit Steel Corporation, Detroit, 

Jones & Laughlin Steel Corporation, 
burgh, Pa. 

Malin & Co., The. Cleveland, Ohio 

Pan American Trade Development 
New York, N. 

Pittsburgh Steel Co., 

Roebling’s. Jobn A, 
Fuel & Iron Corp 

Wickwire Spencer Steel Div., 
& Iron Corp., New York, 


Mich. 
Pitts 


Corp., 


Pittsburgh, Pa 
Sons Div.. Colorado 
Trenton. N. 
Colorado Fuel 


WIRE—Special Shapes © 


American Chain & Cable Co., Page Steel & 
Wire Div., Monessen, Pa. 

Continental Steel Corp., Kokomo, Ind. 

Jones & Laughlin Steel Corp., Stainless and 
Strip Div., Detroit, Mich. 

National Lock Washer 
Newark, N. 

United Wire “ Supply Corporation, 
vidence, R, 

Wickwire ta Steel Div., The as sea 
Fuel & Iron Corp., New York, N. 

WIRE—Spring 

American Chain & Cable Co., Page 
Vire Div., Monessen, Pa. 

American Steel & Wire Div., 
Steel Corp., Cleveland, Ohi 0 

Bethlehem Steel Co., Bethlehem, Pa. 

Colorado Fuel and Iron Corporation, Paci- 
fic Coast Division, Oakland, Calif. 

Kokomo, Ind. 


Company, The, 


Pro- 


Steel & 
United States 


Continental Steel Corp., 


Johnson Steel & Wire Co., Inc., Worcester, 
Mass. 

Jones & Laughlin Steel Corporation, Pitts- 
burgh, Pa 


Jones & Laughlin Steel Corp., Stainless and 
Strip Div., Detroit, Mich. 

Jones & Laughlin Steel Corp., Stainless and 
Strip Div., Detroit, Mich. 

Keystone Steel & Wire Co., Peoria, Ill. 


Marathon Specialty Steels, Ine., New York, 
N. Z. 

Pan American Trade Development Corp., 
New York. N. Y. 

Pittsburgh Steel Co., Pittsburgh, Pa. 

Roebling’s, John a Sons Div., Colorado 
Fuel & Iron Corp.. Trenton, N. 

United Wire & Supply Corporation, Pro- 
vidence, R. I. 

Webb Wire Div., Carpenter Steel Co., New 


Brunswick, N, > 
Wickwire Spencer Steel Div., The Ceprane 
Fuel & Iron Corp., New York, N. 
Youngstown Sheet & Tube Co., Fee, ay 
Ohio 
WIRE—Stainless Steel 
American Chain & Cable Co., 
Wire Div., Monessen, Pa. 
American Steel & Wire Div., 
Steel Corp., Cleveland, Ohio 
Jones & Laughlin Steel Corp., 
Strip Div., Detroit, Mich. 
Malin & Co., The, Cleveland, Ohio 
National Lock Washer Company, 
Newark, N. J. 
Nippon Stainless Steel Wire Mfg. Co., Ltd., 
Osaka, Japan 
Pan Americ an 
New York, } 
Pittsburgh ‘Steel ‘Co., Pittsburgh, Pa. 
Webb Wire Div. Carpenter Steel Co., New 
Brunswick, N. J. 


WIRE—Steel—Also Coppered and Gal- 


vanized Steel 

American Steel & Wire Div., 
Steel Corp., Cleveland, Ohio 

Bethlehem Steel Co., Bethlehem, Pa. 

Colorado Fuel and Iron Corporation, Paci- 
fic Coast Division, Oakland, Calif. 

Continental Steel Corp., Kokomo, Ind. 

Detroit Steel Corporation, Detroit, Mich. 

Johnson Steel & Wire Co., Inc., Worcester 
Mass. 

Jones & Laughlin Steel Corporation, Pitts- 


burgh. Pa. 
& Wire Co., Peoria, Ill. 


Keystone Steel 
Malin & Co., The, Cleveland, Ohio 
Development 


Pan American Sa 
New York, } 
Pittsburgh Steet ‘Co., Pittsburgh, Pa. 
Roebling’s, John A. Sons Div., Colorado 
Fuel Iron Corp.. Trenton, N. J. 
U. S. Steel Export Co., New York, Zs 
Wickwire Brothers, Inc., Cortland, N: = 
Wickwire Spencer Steel Div., The Colorado 
Fuel & Iron Corp., New York, WN. x. 
Youngstown Sheet & Tube Co., Youngstown, 
Ohio 


WIRE—Straightening and Cutting 
Colorado Fuel and Iron coe Paci- 
fic Coast Division, Oakland, Calif. 
Jones & Laughlin Steel Corporation, Pitts- 
burgh, Pa. 
United Wire " Supply Corporation, Pro- 


vidence, R. r 
Wickwire aiathack. Inc., Cortland, N. Y. 
Colorado Fuel, 


Page Steel & 
United States 


Stainless and 


The, 


Trade Development Corp., 


United States 


‘ 
Corp., 


Wickwire Spencer Steel Div., 
& Iron Corp., New York, N, 





WIRE—Upholstery and Mattress 
Pan ne Naty Development Corp., 
New York, fe 
WIRE—Zinc 
Platt Bros. & Co., The Waterbury, Conn. 
Stamford Processing Co., Peekskill, N. Y. 
WooD—for Guide, Rolls, Bushings, 


Wear Parts, etc. 
WRAPPING PAPER—Creped 
(See PAPER—Creped Wrapping) 
YARN TESTERS— 


Seott Testers, Inc., Providence, R. I. 


YARNS—Wire Insulating 
Synthetic Thread Co., Bethlehem, Pa. 
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INDEX Covering the Principal Subjects and Articles Which Appeared in Volume 34 of WIRE AND WIRE 


PRODUCTS from January to December, 1959, Inclusive 


ABC of Better Lubrication and Cooling in Steel 
Wire Drawing 
by Dr. J. George Wistreich 

Abstracts 

Advanced Lubricants and Pressure Dies for Better 
Wire Drawing 
by Earl A. Bowers, Jr. 

Aerial Tow Members 
by Jack E. Tiede 

Aircraft Control Cable Tests 

Aluminized Strand Service Test Results 
by E. B. Brant 

Aluminum Alloy Wire Developments 

Aluminum Statistics 

Alumoweld — A New Bimetallic Wire for Electrical 
and Strength Applications 
by F. E. Leib 

An Analysis of Spark Testing Systems 
by Joseph E. Byrnes 

Annealing, Preheating and Insulating Wire 

Annealing Wire by High Frequency Resistance 

‘ Method 

Annealing Wire, Vacuum Proce oss of 

Annual Convention of The Wire Association, The 
by E. D. Sickles 

Applications of Photoelastic Coatings to Measure- 
ments in Wire Manufacture 
by Dr. Felix Zandman and Frank G. Tatnall 

Automatic Processing Line Draws, Straightens, Cuts 
and Polishes Steel Bars at High Speed 
by A. I. Nussbaum 

Bars, Quality Control of Alloy Steel 

Bars — Straightening, Cutting and Polishing Steel 

Basket Manufacture 

Bethlehem’s Induction Heated Stress-Relieved 
Strand 
by R. F. Joy 

Bolts, Corrosion-Resistant 

Bonding Characteristics of Insulating Varnish and 
Wire Enamel Systems 
by L. MeClenahan 

Borax in the Wire Drawing Industry 
by G. G. Collins 

Brazing Method to Join Wires 

Butyl Rubber in Low —— Applications 
by W. F. Fischer and W. C. Smith 

Cable, Aerial Towing 

Cable Irradiation 

Cables Sheathed with Thin Metal Strips 

Cable, Submarine, Quality, Control of 

Cable for Telephone Exchange with Polyethylene 
Jackets 

Cable Terminations 

Cable, Tests on Aircraft Control 

Capacity Measurements — A Method for Wire Mills 

Catalyst Applications to Continuous Strip Ovens 
by R. J. Ru 

Ceramic Insulation for Magnet Wire 

Coatings, Measurement by Photoelastic Method 

Coils, Large 

Cold Heading, Processing Rod and Wire for 

Common Extrusion Problems and Their Solution 
by J. L. Young 

Compensation for Temperature and Length When 
Measuring Unit Resistance (Ohms/M Ft. at 
25°C) of Long Lengths of Insulated Wire or 
Cable on the Wheatstone Bridge 
by J. J. Kehoe, Jr. 

Compound System for Wire Drawing Machines 
by A. T. Stoddart 

Contact Stresses in Wire Ropes 
by A. J. Leissa 

Continental Steel’s New Nail Mill 

Continuous Annealing, Preheating and Insulating of 
Electrical Conductors 
by B. W. Lerch .... 

Continuous Patenting, Cleaning and Coating of Rod 
by R. F. Warner, Jr. 

Continuous Patenting, Cleaning and Coating of 
Steel Rods 
by D. K. White 
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From Log to Finished Reel 

by Henry Carris 594 
Glass Sealing Wires 

by R. R. Brenan ... 263s 
Government Wire Production Information rete 470 
Handling, Storing and Shipping Reels of Cable 

by Joseph Kelly ....... 316 
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Heat Treatment of Rods and Wire 
by R. J. Merrell, E. F. Frederick and G. R. 
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High Speed Rod Rolling — No. 1 Mill, Cuyahoga 
Works 
by E. L. Chamberlain C 

High Temperature Ceramic Insulated Magnet Wire 
Secon Metals Corp. ... 

High Te igre Tests on Aircraft Controi Cable 
by H. J. Godfrey 

Houston Regional Mocting, The 
by E. D. Sickels 

Impact of Equipment in “the Industrial Fastener 
Field 
by J. L. Humphrey 

Impact of Modernization in Wire Weaving, The 
by T. L. Stilwell . 

Induction Heating to Stress-Relieved Strand 

Induction Heating System for Thermoplastic Ex- 


trusion 
by George E. Carle and Peter Hold 
Industrial Unrest — Is Joint Consultation the 
Answer? 
by J. Harper 


In-Line Processing of Rod to Wire for Cold He: ading 
by R. C. Rhoades ... 

Insulated Wire Handling Systems 
by Philip C. Greene 

Insulating Electrical Conductors 

Insulating Varnish Bonding 

Insulation Compounds of PVC 

Insulation — Teflon 100X< ........ 

Irradiated Polyethylene in Wire and Cable 

Irradiation Equipment ... 

Irradiation Techniques for Wire Cable 

Kanigen Process of Plating ... 

Light Nickel Alloy Retort for Wire Anneal Line 
by F. L. Bennett 

Lubricants and Pressure Dies for Wire Dr: awing 

Lubrication and Cooling in Steel Wire Drawing 

Magnet Wire with Ceramic Insulation 

Maintenance and Testing of Wire Sparking Systems 
by J. W. Huether 

Manufacture and Properties of Basic Oxygen Steel 
for Wire Products, The 
by H. B. Emerick and S. Kreisberg 

Manufacture of Wire Products — Oven Racks, 
Baskets and Refrigerator Shelves, The 
by F. B. Thacker 

Measuring Unit Resistance of Wire or Cable 

Measurements of Temperature in Wire Drawing 
with a Wire Drawing Die Thermocouple Using 
a Hard Metal Ball Core 
by Rudolph Bruhl 

Modern Pickling and Yellow Pickling Plants 
by Eberhard Keetman 

Mordica Memorial Lecture for 1958, The 

Nail Mill, Continental Steel’s New 

Nail Mill Work-Sampling . 

New Attachments Increase the Usefulness of Spring 
Coilers 
by E. E. Franks, Jr. .... 

New Cellulosic Plastic Finish Improves Life and 
Finish of Fabricated Wire Products 
by W. R. Pascoe ....... 

New Escambia Research Center 

New Extrusion Techniques with Silicone Rubber 
by H. H. Bashore, E. G. Schwarz and C. E. 
Simpson 

New Kingfield Rod and Wire Works 

New Method for the Fatigue Tests on Steel Wires 
and Wire Ropes and the New Viewpoints 
Opened by the Results Obtained, A 
by Denis G. van de Moortel . 

New Method of Joining Wires by Brazing, A 

Nickel Alloy Retort for Wire Annealing Line 

Nuts, Corrosion-Resistant 


Outstanding Personalities of the Wire Industry 98, 
347, 481, 611, 730, 865, 996, 1137, 1175, 1526, 


Oven Rack Manufacture 
Patenting Rod 
Photoelastic Method of Measuring Wire Coatings 
Pickling Plants 
Plastics for Wire Product Finishes 
Plasticizers in Dry Blending PVC Resins 
Plating of Wire and Wire Products, The 
Process 
by D. E. Stewart 


Kanigen 


DECEMBER, 1959 


959 


970 


1340 
1091 


693 
949 


830 
843 
1623 
1510 
4.44 
1293 
1328 
1107 
978 
1102 
953 
1486 
708 


183 


1331 


1625 
719 


wn 
| 
w 


1085 


590 
1336 


330 


161 
1122 


960 
326 


1317 
1096 
1102 
1105 
219, 
1649 
1625 


58 and 64 


1490 
1085 

461 
1123 


978 


Polyethylene, Flame Retardant 
Polyethyle ne Irradiation ... 
Polyethylene Insulations, Controlled Cooling of . 
Polyethylene Jacketed Telephone Exchange Cable 
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Polyethylene II, Thermal Stress Cracking ................ 
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Preheating Wire for Insulating Conductors ............ 
Pressure Dies and Lubricants ................... 
Processing of Chemically Thermosetting Polyethyl- 
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by A. C. Rowley 
Production of High Carbon Steel Wire 
by S. S. Gray 
Production and Laboratory Control of High Quality 
Polyvinyl! Chloride Compounds for Wire and 
Cable Insulations and Jackets 
by Q. R. Ball . 
Production of Stainless Steel Wire, The 
by G. C. Klingel 
Quality Control in an Alloy Steel Bar Mill 
by T. P. Davis 
Quality Control in The Manufacture of Submarine 
Cable 
by W. M. Fleming, : : 
Recent Developments in Aluminum ‘Alloy Wire 
by C. L. Kessler 
Recent Experience with Shot Blast Cleaning of Rod 
by K. J. Sorace hk Et oes 
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Rod Cle aning, Patenting and Coating 58 and 64 
Rod Cleaning by Shot Blast Process 61 
Rod Heat Treatment ........ SS sad wiicgs Spe teeter 972 
Rod Mill, Sheffield’s New ideo Penh 1104 
Rod Processing for Cold Heading ys pe hesekse’ 949 
Rod Rolling, High Speed site dacs Pagecese ea 
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Rods and Wire, Trends in Copper and Copper Alloy 1285 
Rolling of Round Wires into Flats and Rectangles, 
The 
by A. F. Sperduti 1300 
Ropes, Contact Stresses in Wire ..............................:. 307 
Rope, Fatigue Tests on Wire ................................ 1317 
Rubber, Butyl in Low Voltage Applications pereasasekes 698 
Serews, Corrosion-Resistant aster kta 1105 
Sheffield’s New Rod Mill i 1104 
Shipping and Storage of Wire andl Wire Products, 
The 
by L. J. Welsh hee tee ; rs 974 
Shot Blast Descaling of Wire 47 and 50 
Silicone Rubber Extrusion Techniques ............ 960 
Soldering Chromel and Alumel Wires 
by T. A. Dickinson , 469 
Some Age Hardenable Copper ‘Base Alloys for Wire 
Products 
by BD. ©... Partioe: ......3.cceto. eee 1313 
Some Aspects of Dual Take- Up Economies and 
Design 
by 5B. K. Biglanaé ....,..505.....a0unc0ne eee 197 
Some Metallurgical Factors in the Manufacture of 
Fine Wire 
by C. M. Jackson, J. G. Dunleavy and A. M. 
Hall ; 1349 
Some Notes on Spark Te esting 
by J. L. Entwistle 189 
Spark Testing Continuous pe ction Tool 
by H. B. Slade : 188 
Spark Testing Systems 179, 181, 187, 188, 189 
Spark Testing Systems, Testing of 183 
Spring Coilers, New Attachments for 330 
Spring Wire : 
by R. W. Dobbins 980 
Stainless Steel Wire Production 954 
Steel, Basic Oxygen, for Wire Products 1331 


Steel Statistics 


104, 237, 358, 618, 741, 876 
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Storing and Handling Cable Reels 

Straightening and Cutting Steel Bars ... 

Straightline Non-Slip Wire Drawing with Electrical 
Equipment Using Alternating Current 


by R. H. Geiss 
Strand, Aluminized, Test Results 
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453 MAIN STREET 


rt Special Vuuitation te Our Readers 


You who are not now members of the Wire Association, but 
who are engaged in the production of rods, wire, wire products 
and electric wire and cable, are extended a cordial invitation 
to become a member of the Association and join with others in 


promoting and furthering the interests of our industry. 


There is a satisfaction in being a member 
of our great industry and, by participating 
in Association meetings and other activi- 
ties, in contributing to these things that 
help the industry to move constantly 
ahead. Nearly 1500 men are now members 
and we hope you soon will become one, 


A booklet describing the functions of the Association and a 
membership application card will be sent you upon request. 


THE WIRE ASSOCIATION 


RICHARD E. BROWN, Executive Secretary 


STAMFORD, CONN. 
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HIGH SPEED CABLERS TYPE “HH” 


U. S. PATENT 2,690,642 


THIS DESIGN IS AVAILABLE IN UP TO 12 SPOOL MACHINES FOR 24” x 14”, 30” x 16” AND 
40” x 20” SPOOLS. OPEN, BUILT-UP SECTIONAL CONSTRUCTION PROVIDES LIGHT ROTOR 
OF GREAT RIGIDITY, AND ALLOWS FREE ACCESS FOR SPOOL CHANGE, ADJUSTMENTS 
AND GUIDE POINTS FOR MAXIMUM PRODUCTIVITY. 


















No. W-2842 
3 SPOOL (4 WIRE) 
CABLER HH10 


No. W-5596 
7 SPOOL (8 WIRE) 
CABLER HH10-1 

FOR 24” DIA. SPOOLS. 


12-59 
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